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1. INTRODUCTION.

1.1. GENERAL. This document contains the Design Analysis (DA) prepared by the United States Army Corps

of Engineers (USACE)-Omaha District for the Himco Dump Superfund Site remedial action. The DA was prepared

in support of the remedial action required by the Record of Decision (ROD) for this site as discussed in following

sections of this report. The drawings and specifications were prepared for a Potentially Responsible Party (PRP)

lead in construction (i.e., USAGE will not administer the construction phase of the remedial action).

1.2. AUTHORIZATION. This project was authorized by the United States Environmental Protection Agency

(USEPA) Interagency Agreement No. DW96947722-01-0 dated 24 March 1995.

1.3. SITE LOCATION AND DESCRIPTION. The Himco Dump Superfund Site is a closed landfill which

operated from approximately 1960 to 1976. The landfill is located adjacent to County Road 10 and John Weaver

Boulevard (Nappanee Street Extension) in the City of Elkhart, Elkhart County, Indiana (See Figures 1 and 2).

Overall, the Himco Dump Superfund Site covers approximately 100 acres in the northeast quarter of Section 36,

Township 38 North, Range 4 East, in Cleveland Township. Of the 100 acres, approximately 58 acres were utilized

as a landfill. The site is bounded on the north by woodlands, farm fields, and an abandoned quarry pond; on the

west by two ponds and fields; on the south by County Road 10 and private residences; and on the east by John

Weaver Boulevard. The site is located approximately two miles north of the St. Joseph River which runs east-west

through the City of Elkhart. According to Federal Emergency Management Agency flood insurance rate maps for

Elkhart, the Himco Dump Superfund Site is located well outside the designated floodplain for the James River.

The landfill and surrounding areas were initially marshes and grasslands. The existence of marshes and grasslands

have been confirmed by examination of historic aerial photographs and during USAGE subsurface investigation

activities where peat like layers-were observed in the soil stratigraphy. The landfill was not an engineered facility

and did not have a liner, leachate collection system, or gas recovery system. Refuse was placed at ground surface

across the site, with the exception of trench filling in the eastern area of the site. In this area, a total of five trenches

10 to 15 feet deep, the width of a truck and 30 feet long, were excavated. Paper refuse was reportedly dumped in

the trenches and burned. About two-thirds of the waste in the landfill is reportedly calcium sulfate from Miles

Laboratories. As much as 360 tons per day were disposed of at the landfill over an unspecified time period. Other

wastes accepted at the landfill included demolition/construction debris, household refuse, and industrial and hospital

wastes. Sandy soils utilized for landfill operations and closure were obtained primarily from an abandoned gravel

pit to the north, ponds to the west, and essentially anywhere around the perimeter of the site where soil was

available. In 1976, the landfill was closed and covered. The cover reportedly consists of approximately one foot of

sandy soil overlying waste.
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Currently, there are two points of access to the site. The primary point of access is located near the southeast corner

of the landfill near the intersection of County Road 10 and John Weaver Boulevard. A second point of access is

located near the northeast corner of the site. Existing site conditions are presented on the Drawings GE.01 through

GE.04. An abandoned gravel pit, now commonly referred to as the quarry pond, is filled with water to a depth of

approximately 30 feet. Two other smaller and shallower ponds located on the west side of the landfill are commonly

referred to as the "L" pond and the small pond. An area, densely vegetated in places, located south of the main

landfill and north of County Road 10 is referred to as the "construction debris area." Numerous small piles of

rubble, concrete, asphalt, and metal debris are scattered throughout this area. The highest elevation on the site is

approximately 774.5 feet above mean sea level (ft msl). The typical ground surface elevation surrounding the

mounded landfill area is approximately 762 ft msl.

Eleven monitoring wells and approximately 16 United States Geologic Survey (USGS) observation wells were located

on or immediately adjacent to the Himco site prior to pre-design activities. As part of the pre-design investigative

activities for this project, USAGE installed an additional 12 groundwater monitoring wells.

1.4. POPULATION AND LAND USE. Elkhart has a population of around 40,000 in an approximately 17

square mile area. Within a one mile radius of the site, land use is residential, commercial, industrial, and agricultural.

Approximately one-third of the site itself has been used agricultural purposes (i.e., soybean and corn production).

1.5. SITE ENFORCEMENT HISTORY. In 1971, the Indiana State Board of Health (ISBH) first identified the

Himco site as an open dump. In early 1974, residents along County Road 10 south of the landfill complained to

ISBH about color, taste, and odor problems with their shallow wells. Analyses of six shallow wells along County

Road 10 by the State showed high levels of manganese. In 1976, the landfill was closed and covered. As noted

previously, the cover reportedly consists of approximately one foot of sand overlying waste and calcium sulfate.

In 1984, a field investigation team (FIT) conducted a site inspection at the Himco site. Laboratory analysis from a

number of the existing USGS monitoring wells showed that groundwater down-gradient of the site was

contaminated by volatile organic carbons (VOCs), semi-volatile organic carbons (SVOCs) and metals. At the time

of the FIT site inspection, leachate seeps were observed in the landfill area.

In June 1988, the Himco Dump was proposed for the National Priorities List (NPL). The site was officially

designated as a NPL site in February 1990. In July 1989, USEPA issued a work assignment to SEC Donohue to

conduct a Remedial Investigation/Feasibility Study (RI/FS) at the site. From 1990 through 1991, SEC Donohue

conducted the RI/FS study for the site. Activities completed included excavation of test pits, installation of

monitoring wells, and collection of soil, landfill gas, surface water, sediment, leachate, and groundwater samples for
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j chemical analysis. During the RI/FS, a "hot spot" of contamination was identified in an area near the southwest

border of the landfill proper just north of the construction debris area as shown in Figure 2. A leachate sample from

this area contained approximately 50 percent by weight toluene and other VOCs. USEPA conducted a site

assessment at the identified "hot spot" area in 1992 and verified a high level of VOC contamination in this area. In

response to this finding, USEPA conducted an emergency removal action on 22 May 1992 which led to the

identification and removal of seventy-one 55-gallon drums containing various liquids from this area.

In 1993, USEPA signed the ROD for the site. The ROD, which is summarized in the following section, prescribed

the selected remedial action for the site.

1.6. RECORD-OF-DECISION. The purpose of the selected remedial action, as specified in the ROD, is to

eliminate or reduce the migration of contaminants to groundwater and to reduce risks associated with exposure to

contaminated materials. Refer to Appendix L for a copy of the ROD. The major components of the remedial

action, as prescribed in the ROD, are listed below.

•Construction of a composite barrier, solid waste landfill cover (cap) consisting of the following
components:

*• 18-inch thick vegetative soil layer,
*6-inch thick sand drainage layer,

| »-40 millimeter high density polyethylene (HDPE) flexible membrane liner (geomembrane), [The
intent of the ROD was to specify a 40 mil thick geomembrane, a 40 millimeter geomembrane is
approximately 1.5 inches thick]
^2-foot thick low permeability clay liner, and a
*Soil buffer layer of variable thickness to attain State of Indiana grade requirements (4 percent
minimum).

•Use of institutional controls on landfill property to limit land and groundwater use.

•Installation of an active landfill gas collection system including a vapor phase carbon system to treat the
off-gas from the landfill.

.•Monitoring of groundwater to ensure effectiveness of the remedial action and to evaluate the need for
future groundwater treatment.

• Mitigative measures will be taken during remedial construction activities to minimize adverse impacts to
wetlands.

1.7. ROD MODIFICATIONS. The final landfill cover system components have been modified from the ROD

specified components by substituting a. geocomposite drainage layer for the sand drainage layer and substituting a

geosynthetic clay liner for the low permeability clay layer.
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Final cover system components, from top to bottom, are:

•Turf (Vegetative Cover),
•6-inch thick topsoil layer,
•18-inch thick select fill layer,
•Geocomposite,
•HDPE Geomembrane (40 mil)
•Geosynthetic Clay Liner,
• 12-inch thick foundation layer, and
•Random fill and regraded refuse of variable thickness to attain State of Indiana grade requirements

(4 percent minimum).
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) 2. PRE-DESIGN

2.1. INTRODUCTION. In order to proceed from the ROD to preparation of plans and specifications for the

landfill's cover system, pre-design investigations were conducted to fill data gaps. Information from the pre-design

investigation is presented in the following sections.

2.2. SURVEYS AND MAPPING.

2.2.1. Topographic Survey. A topographic survey of the entire site was supplied to USAGE by USEPA. The

aerial topographic surveys were prepared by Lang, Feeney and Associates, Inc. of South Bend, Indiana under

subcontract to SEC Donohue during the RI/FS. Topographic mapping was interpolated from a photogrammetric

survey conducted on 13 November 1990. The surveys were completed in Autocad V.10 format by the survey

contractor. USAGE converted the drawings to MicroStation Intergraph format for design. The surveys were

adequate to complete the design of the landfill cover system. Additional surveys were performed during pre-design

to verify the coordinates and elevations of existing groundwater monitoring wells and to determine coordinates and

elevation of new monitoring wells. Site conditions at the time of the survey are presented on Drawings GE-01

through GE-04.

2.2.2. Boundary Survey and Property Search. A boundary survey and property search was performed by Lang,

Feeney and Associates, Inc. for this project during the RI/FS. This information was supplied to USAGE and has

been incorporated into the design. Refer to Drawings G4.01 and G4.02 for property boundary delineation and

ownership. Prior to construction, an updated property search will be required in order to obtain rights-of-entry and

for property acquisition purposes. As identified in the 1992 RI/FS, the primary owners of property in the landfill

proper area (not including the construction debris area) are:

•Miles Laboratory,
•CLD Corporation,
•Alonzo Craft, Jr., and
•Indiana and Michigan Electric Company.

In addition to the land owners listed above, numerous individuals own property in the construction debris area.

2.2.3. Survey Horizontal and Vertical Control. Lang, Feeney and Associates, Inc. established horizontal and

vertical control based upon NAD 83 and State of Indiana horizontal grid coordinates. Several temporary control

points were located during a 29 August 1995 site visit. Large painted crosses identified the locations of several control

points. A concrete nail is located in the median island at the intersection of County Highway 10 and John Weaver

Boulevard (N1531280.00, E407956.06, Elevation 761.45 ft msl). A second concrete nail is located in the south lane

of County Highway 10 approximately one half mile west of the above described intersection (N1531937.ll,
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E405292.80, Elevation 761.43 ft msl). Refer to Drawings G4.01 and G4.02 for horizontal and vertical control

information. The contractor will need to verify existing control and establish additional control for construction.

2.2.4. Utility Locations. On-site above and below ground utilities locations were obtained from local utility

companies and subsequently shown on the project drawings. The construction contractor will need to verify utility

information prior to implementing remedial action. A list of utility companies is provided below.

•Public Works and Utilities, City Of Elkhart, Indiana
1201 South Nappanee Street
Elkhart, Indiana 46516
•Indiana Michigan Power Company
3340 U.S. 20 East
Elkhart, Indiana 46516
•Northern Indiana Public Service Company
300 East Kercher Road
Goshen, Indiana 46526
•GTE
8001 West Jefferson Boulevard
Fort Wayne, Indiana 46804 <> '

2.3. PREVIOUS SITE INVESTIGATIONS AND RESULTS.

2.3.1. General. As discussed previously, USEPA conducted a limited site investigation in 1984. This investigation

consisted of chemically analyzing groundwater samples collected from numerous wells located on, or adjacent to,

the site. The results of this investigation led to a RI/FS. A summary of the findings and results of the RI/FS are

provided below. A complete discussion of findings and results is presented in RI and FS reports (SEC Donohue,

1992a, b, c, d, e,)

2.3.2. Landfill Limits. The areal extent of the landfill was estimated using a combination of geophysical survey,

test pits and soil borings, soil gas surveys, examination of the site historic aerial photographs, and site visits. Based

on this investigation, the landfill boundaries were delineated as presented on Drawings G1.01. The area of the

landfill is approximately 58 acres. The construction debris area occupies approximately 4 of the 58 acres. Landfill

boundaries for design compare closely with the delineation of landfill limits that were presented in the RI/FS. The

design limits of the landfill will be verified during construction by excavating and inspection trench around the

perimeter of the landfill cover.

2.3.3. Landfill Waste Characteristics. Municipal waste, such as paper, plastic, wood, and household products, was

found in all trenches excavated during the RI where waste was encountered. Metal wastes and other construction

debris were frequently found mixed with the debris. The largest concentrations of metal, such as drum pipes and

sheet metal, were found in the southern area of the landfill. Other construction debris was observed in the south

central and southwest edge of the landfill in the "construction debris area" described previously. No calcium sulfate
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was found in this area. Specific construction debris items observed included concrete chunks, concrete slabs, bricks,

plywood, cinder blocks, cobbles, boards, wire, glass, and small asphalt chunks. The thickness of construction debris

in the construction debris area varied. Debris was generally thicker in the eastern half of this area as compared to

the western half. In the eastern half of the construction debris area, debris was encountered to a depth of at least 11

feet below existing ground level. Trench logs are presented in Appendix E. Using an estimated area of 58 acres and

assuming average waste depths of 9 and 13 feet, the total estimated waste volume in the landfill ranges from

approximately 900,000 to 1.2 million cubic yards.

2.3.4. Soil Gas Survey. Waste mass gas sampling was conducted on the landfill cover soils during the RI in order

to characterize the extent of volatile organic compounds in the landfill. Sixteen soil gas samples were collected from

the landfill. Various VOCs were detected in 14 of 16 samples. The concentration of total VOCs was less than 1 part

per billion (ppb) in 12 of 14 samples. VOCs at the other two locations totaled 9.8 ppb and 12.2 ppb. In addition

to cover soil sampling, four residences along County Road 10 were screened for the presence of landfill gases

(methane and hydrogen sulfide). These gases were not detected. A passive soil gas survey was conducted during pre-

design as discussed in Section 2.5.

2.3.5. Soil Contamination. Contaminants were detected primarily in surface soils. Arsenic and beryllium were

detected in surface samples located across the western half of the site, around the quarry pond, and in the south

central area. The highest concentrations of arsenic were detected in soil samples from the south central area.

Beryllium was detected at several locations at relatively consistent concentrations. VOCs were detected in many

places across the site at low concentrations. SVOC contamination was most prominent in soil samples collected

in the south-central area. Pesticides were also detected in two soil samples collected from this area.

2.3.6. Leachate. Leachate was encountered in several of the test pits or trenches excavated in both the construction

debris area and the landfill proper area of the site. At the time the RI was conducted, leachate did not appear to be

significantly impacting groundwater based on groundwater sampling results. Leachate was sampled at four locations

and analyzed for VOCs, SVOCs, pesticides, polychlorinated biphenyls (PCBs), metals, cyanide, and several water

quality parameters (e.g., alkalinity, bromide, chemical oxygen demand (COD), and chloride). Concentrations of

VOCs and inorganic contaminants detected in leachate were typically orders of magnitude higher than groundwater

concentrations. In addition, some VOCs and SVOCs which were detected in leachate were not detected in

groundwater. Leachate from trench TL-5 (located in the "hot spot" area), separated into two phases of almost pure

product and leachate. Analysis of the pure product phase showed 50 percent toluene.

2.3.7. Surface Water and Sediment Analysis. Surface water and sediments were sampled from the three site ponds.

Analytical results did not reveal significant contamination. Inorganic concentrations were similar to background
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levels, except for antimony in sediments from the quarry pond which exceeded background levels. Pesticides and

PCBs were not detected in any surface water or sediment samples collected from the three site ponds. VOCs were

detected at low concentrations in both surface water and sediment samples (i.e., less than 6 micrograms per liter

(ug/1) in surface water and close to background in sediment). Methylene chloride was detected at concentrations

ranging from 6 to 120 ug/1 in surface water; however, this contamination may have been a laboratory artifact. Only

low concentrations of SVOCs were detected in surface water samples.

2.3.8. Groundwater Contamination. Two rounds of groundwater sampling were conducted during the RI. These

two rounds of groundwater sampling revealed very limited groundwater contamination outside the boundaries of

the landfill. In general, trace amounts of VOCs and SVOCS were detected in groundwater samples. During the first

round of sampling, trichloroethane exceeded its maximum contaminant level (MCL) of 5 ug/1 in two USGS wells,

Jl and J2, which are located approximately 2,000 feet off-site and side gradient of the landfill. Pesticides were not

detected in any groundwater samples collected.

In the wells south of the landfill, MCL's for nine chemicals were exceeded at least once; however, it had not been

established in the RI/FS that the contamination resulted from the site. Most contaminants were inorganics

(antimony, arsenic, beryllium, chromium, lead, nickel, and sulfate), although low levels of VOCs were detected.

Beryllium contamination was at similar concentrations in background wells. Arsenic and antimony were detected

at significantly higher concentrations than in background wells. Except for beryllium, nickel, and sulfate, all

chemicals which exceeded MCLs south of the landfill also exceeded MCLs in trench leachate samples. Additional

groundwater sampling was conducted during pre- design as discussed in Section 2.4.

2.3.9. Geology. The stratigraphy beneath the site was characterized during the RI as sand and gravel outwash

deposits comprised of alternating beds of poorly-to well-graded sands and gravels, and gravel-sand-silt mixtures

ranging from approximately 200 to 500 feet below ground surface. These outwash deposits constitute the primary

groundwater aquifer at the site. Minor seams of silt and clay were also encountered, but there was no indication of

a consistent confining layer beneath the site.

2.3.10. Groundwater Levels. During the RI/FS, groundwater was located between approximately 5 and 20 feet

below the ground surface at the site. The water level in the three ponds represents the surface expression of the water

table at the site. Groundwater flow during the RI/FS was generally to the south-southeast towards the St. Joseph

River, which is a regional groundwater discharge for this area. Groundwater recharge is from under flow from the

north and from surface water infiltration. The average horizontal flow gradient beneath the site was approximately

0.0016 feet per foot (ft/ft). Vertical gradients were predominantly upward and ranged from 0.00021 ft/ft to 0.0013

ft/ft. Calculated field hydraulic conductivities ranged from 0.12 to 0.00079 centimeters per second (cm/s), with an
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) average value of 0.0022 cm/s. The historic fluctuation of groundwater at the site is relevant to construction of the

cover system and borrow and wetland mitigation areas. Table 2-1 presents historic groundwater elevation in wells

located on or adjacent to the site over the period of 1980 to 1989. As shown in Table 2-1, groundwater has fluctuated

four to six feet in elevation over the period monitored.

TABLE 2-1
HISTORIC GROUNDWATER FLUCTUATIONS

1980 to 1989

Well
Designation

Bl

B2

B3

B4

Dl

D2

D3

El

E2

E3

Ml

M2

Ol

PI

Groundwater Elevation (feet msl)

Mean

756.29

756.27

756.29

756.10

754.71

754.92

754.70

752.75

752.84

752.77

753.15

753.32

753.11

752.44

Minimum

754.48

754.23

754.37

754.27

751.72

753.03

753.02

750.70

749.26

750.91

751.26

751.15

751.36

750.41

Maximum

758.38

759.23

758.25

758.19

757.39

760.14

757.32

755.46

755.63

755.43

755.85

757.15

756.12

755.55
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2.4. PRE-DESIGN GROUNDWATER SAMPLING AND ANALYSIS.

2.4.1. General. During pre-design, USAGE installed additional groundwater monitoring wells and performed one

round of groundwater sampling in the late summer and fall of 1995. A complete discussion of the results of USAGE

groundwater sampling is presented in Final Pre-design Technical Memorandum, Himco Dump Superfund Site dated

March 1996. A summary of results is presented below.

2.4.2. Summary of Results. In general, analytical results from the pre-design investigation confirmed and extended

the analytical findings of the RI in that contaminants in the groundwater attributable to the landfill continue to

migrate off-site. Groundwater quality both up- and down-gradient from the site does not appear to have changed

significantly since the RI sampling events with regards to metals, VOC's, SVOC's, pesticides, and PCB's. During

the pre-design investigation, construction debris was encountered in borings for monitoring wells WT116A and

WT116B. USAGE drill logs are presented in Appendix D. Groundwater samples from monitoring well WT116A

yielded detects of benzene at 15 ug/1 which is above the current MCL of 5 ug/1 and numerous previously unreported

SVOC's. Groundwater was encountered from approximately 3 to 16 feet below the ground surface at elevations
:-s ' ci

ranging from 751 to 757 ft msl. Groundwater elevations showed a relatively flat horizontal hydraulic gradient

(average of 0.001 ft/ft) tending south to southeast in the shallow and intermediate portions of the water table aquifer.

2.5. PRE-DESIGN LANDFILL GAS INVESTIGATION.

2.5.1. General. A study of the quantity and distribution of gases produced by the landfill was necessary for design

of the landfill gas collection and treatment system. Landfill gas (LFG) is generated from the biological decomposition

of organic waste in the waste mass. Generally, LFG is comprised of about half methane and half carbon dioxide with

a small quantity of other gases. Methane is flammable, colorless, odorless, and tasteless and is explosive in the

atmosphere at concentration between 5 and 15 percent. Concentrations lower than 5 percent (lower explosive limit)

and above 15 percent (upper explosive limit) are insufficient or too rich to support combustion, respectively.

Methane is also an asphyxiant to humans and animals at high concentrations. Uncontrolled LFG can adversely

impact the integrity of cover systems. If gases build-up below an impermeable geosynthetic layer and sufficient

pressures develop, gas "whales" and/or "blow-outs" of the geomembrane can occur.

2.5.2. Description of Services. A passive soil-gas survey was performed at the Himco Dump Superfund Site by

Quadrel Services, Inc. (QSI) in August 1995. The objective of the soil gas survey was to verify the presence of

methane and to determine the annual methane generation rate. Sampling and analysis was performed in accordance

with protocols established by QSI for the EMFLUX soil gas system. Refer to QSI report in Appendix B for a

complete discussion on sampling and analysis methodologies and results.
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'•} Sampling points for methane were extended over approximately 45 acres. Measurements of methane were taken

from 77 sampling points located on a 200 foot grid extending approximately over the limits of the landfill, excluding

the construction debris area. Mapping of the actual sampling points is shown on Figure 1 of the QSI report.

2.5.3. Summary of Results. Methane concentrations were found at very consistent levels, with the average range

factor for all points being 5.2 percent. Concentrations between 50 and 65 percent were found in four probes. These

high detections were located in the central and western portions of the landfill. Methane generation rates were found

to vary from 0.1 ng cm^s"1 to 497 ng cm"2s' in 37 probe locations, most of which were within the boundaries of the

landfill area. There were no traces of methane at the other 40 locations, most of which were near the perimeter or

outside of the landfill. Based on this data, it was estimated that this site is producing methane at an annualized rate

of 287 million cubic feet per year (ft3 yr"1). Figure 2 in the QSI report shows a summary of these results and Figure

3 shows methane isoplethes. As identified in Figure 3 of the QSI report, there are four main areas of major methane

generation. Tabulated methane concentrations and average methane generation rates are provided in Tables 1 and

2 of the QSI report.

2.6. BORROW SOURCES.
2.6.1. General. The source of borrow material for the site is undetermined at this time and is dependent on how

/ the PRP's decide to utilize available on-site or adjacent property material sources. Preliminary grading plans were

developed utilizing on-site borrow to the greatest extent possible. As currently graded, additional off-site borrow

will be required to meet material needs. Provided below is a summary of potential on-site and off-site borrow

sources.

2.6.2. On-Site Borrow Sources. All areas on the site outside of the limits of the final cover north of the residential

areas are potential borrow sources. These areas include the area of the "L" shaped and small pond located just west
of the landfill (west borrow area) and the quarry pond and adjacent areas (north borrow area). Storm water

detention ponds will be created in these borrow areas by enlarging the existing ponds (subsequently referred to as

the west and north storm water detention ponds). PRP property just north of the site is also a potential source of

borrow material. Material available from on-site includes most of the cover system components including select and

random fill and to a limited extent topsoil. To fully develop existing material sources, the construction contractor

will need to selectively excavate materials from on-site sources that meet soil requirements for the various cover

system layers. Sampling conducted during previous site investigations and during pre-design indicate that soils within

the limits of the site are predominantly poorly graded sands. Soil samples taken from 0 to 1 foot below ground level

in the farm fields north of the site indicate that surficial soils in this area are predominantly silty to clayey sand.

Laboratory test data is presented in Appendix C. The high water table at the site will require underwater excavation
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in order to obtain significant quantities of borrow material from on-site sources. Boring logs from the RI/FS and

pre-design activities are provided in Appendix D.

2.6.3. Off-Site Borrow Sources. After the availability of suitable on-site borrow has been exhausted, commercial

sources will be required. Sandy materials are readily available in the Elkhart area. Predominant clayey soils are not

readily available close to the site. A list of commercial borrow sources, as of 1996, is provided in Table 2-2.

HIMCO DUMP SUPERFUND SITE 2-8 100% DESIGN ANALYSIS



TABLE 2-2
POTENTIAL OFF-SITE BORROW SOURCES (AS OF 1996)

Company

Clarko
67230 County Road 11
Nappanee, Indiana
(219) 862-4323

Elkhart County Gravel, Inc.
19242 US 6 Route 1
New Paris, Indiana
(219) 831-2815

Fidler Inc.
1500 W. Bristol
Elkhart, Indiana
(219)262-2681

Fidler Inc.
1700 Egbert
Goshen, Indiana
(219)533-0415

Klink Trucking, Inc.
1675 Toledo Road
Elkhart, Indiana
(219)293-8941

Elkhart County Landfill
59308 City Road 7
Elkhart, Indiana
(219) 522-2581

Sand

No gravel pit but can
provide materials.

Yes

Yes

Yes

Yes

**

Riprap

No

Yes

Max size approx
6-inch

No

Yes

Max size approx
6-inch

Yes

Max Size
approx 6-9 inch

**

Clay

Limited
Quantities

See Note 1

Limited
Quantities

No

Limited
Quantities

Limited
Quantities

See Note 2

Topsoil

Limited
Quantities

Limited
Quantities

No

No

Limited
Quantities

**

Notes:
1. Companies contacted indicated that day and topsoil is generally not readily available in the Elkhart area. Most could obtain the material in various quantities but would
require a long haul distance.
2. The County Landfill has clay but it is primarily, and potentially exclusively, for use at the landfill. A request can be made from the County Commissioners to utilize the

material.



3. DESIGN REQUIREMENTS AND PROVISIONS

3.1. GENERAL. As discussed previously and reiterated in the following sections, the ROD prescribed a specific

landfill cross section and components. USAGE evaluated each component of the ROD cross section to determine

its adequacy in fulfilling the functional intent of the ROD. Several component layers were modified to improve

performance, reliability, and lower cost. These issues were presented in a report titled Comparative Analysis of Cover

System Alternatives prepared by USAGE in November 1994. This document is provided in Appendix F. A

summary of ROD prescribed cover components and the final cover system components are provided in following

sections.

3.1.1. ROD Prescribed Cover System . The components of the cover system as presented in the ROD are:

•18-inch thick vegetative soil layer,
•6-inch thick sand drainage layer,
•40 millimeter HDPE flexible membrane liner (geomembrane), [The intent of the ROD was to
specify a 40 mil thick geomembrane, a 40 millimeter geomembrane is approximately 1.5 inches thick]
•2-foot thick low permeability clay liner,
•Soil buffer layer of variable thickness to attain State of Indiana grade requirements (4 percent
minimum), and
•Installation of an active landfill gas collection system including a vapor phase carbon system to treat
the off-gas from the landfill.

3.1.2. Final Cover System Components. The landfill cover system has been designed to meet requirements of Title

29, Section 2 of Indiana Administrative Code (IAC) and the intent of the ROD. In addition, USEPA's technical

guidance document Minimum Technology Guidance for Final Covers on Hazardous Waste Landfills and Surface

Impoundments, (EPA/530-SW-89-047), was also followed where applicable. The components of the cover system

were modified from the ROD prescribed components by substituting a geocomposite (geonet bonded to geotextiles)

for the sand drainage layer and substituting a geosynthetic clay liner for the low permeability clay layer. Cover

system components were modified to provide a more effective cover system at lower cost. The noted modifications

to the cover system were acceptable to USEPA and Indiana Department of Environmental Management. The final

cover system for the landfill consists of the components listed below in order of placement from top to bottom.

Refer to Drawing GD.01 for typical cover system details.

•Turf (Vegetative Cover),
6-inch thick topsoil layer,

•18-inch thick select fill layer,
• Geocomposite,
•HDPE Geomembrane (40 mil),
•Geosynthetic clay liner (GCL),
•12-inch thick foundation layer, and
•Regraded refuse, soil, and/or random fill.
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3.1.3. Final Cover System Limits. The final cover system will be constructed to contain all landfill materials on

the northern, eastern, and western portions of the site. Any materials encountered outside of the northern, eastern

and western boundaries of the landfill cap will be excavated and relocated to within the limits of the cover system.

Known landfill material located outside of the limits on the south side of the final cover system in the "construction

debris area" will be left in place and not covered by the final landfill cap. USEPA plans to further investigate this

area to determine if remedial actions are necessary. The final cover system can be extended over this area at a later

date, if required. See Drawings G7.01 through G7.04 for the cover system's final grading plan.

3.1.4. Grading Requirements. The final cover system for the site has been designed to meet the requirements in

329 IAC 2-14-19 which specifies a minimum slope of 4 percent and a maximum slope of 33 percent (IV to 3H).

Proposed rules (1996) in 329 IAC 10-22 have the same general requirements for the final cover system slopes.

Minimum grade requirement in the IAC is consistent with the minimum grade specified in the ROD. The

constructed minimum and maximum final grade of the cover system will be 4 percent and 25 percent (IV to 4H),

respectively.

3.1.5. Access Roads. Access will be provided at the northeast and southeast corners of the site as shown on Drawing

G5.01. From these entrances, access roads are provided to a landfill gas treatment facility and to other parts of the

site. Refer to Section 3.4.1 for additional discussion on access road layout and design.

3.1.6. Site Run-On and Run-Off Control. Indiana State requirements, both existing and proposed (1996), for

diversion of surface water run-on and run-off controls systems are essentially the same. The existing rule (329 IAC

2-14-11) requires that the landfill provide and maintain sedimentation and/or erosion control systems wherever

necessary to minimize erosion and sedimentation of surface waters. Any permanent surface water diversion

structures must be able to accommodate the 25-year precipitation event. Proposed rule 329 IAC 10-20-12

(Operational Regulations) requires permanent storm water/sedimentation basins be designed to handle,

simultaneously, the run-off resulting from a 24-hour, 25-year precipitation event and any required sedimentation

storage.

North and west storm water detention ponds will be created by enlarging the existing ponds located at the west and

northeast sides of the site. The material obtained from these areas, referred to as the west and north borrow areas,

will be used for cover system construction to the greatest extent possible. Post-closure storm water run-off from

the landfill cover system will be collected in drainage ditches and in broad drainage swales and directed to these

detention ponds. Site run-on from areas north of the site will be directed to the west storm water detention pond.

A drainage culvert under John Weaver Boulevard directs drainage from the residential area east of the site into the
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existing quarry pond area (i.e. north storm water detention pond). Areas south of the site drain away from the

landfill.

3.2. COVER SYSTEM COMPONENTS.

3.2.1. Vegetative Cover and Erosion Control Materials. Vegetative cover will consist of perennial cool season

grasses seeded with a nurse grass after the topsoil has been placed and graded to the appropriate depth. The grass will

consist of mainly K-31 tall fescue, with smaller amounts of red top and annual rye. K-31 fescue is an excellent general

purpose low maintenance grass used extensively across the United States. This type of grass requires little to no

fertilization or watering in this area of the country. The seed will start germinating within seven to ten days of

planting. The nurse crop of annual rye of millet will start germinating within five days of seeding. A mature stand

of grass should be expected in approximately 60 days.

Erosion control blankets will be used in the swales and drainage channels surrounding the landfill to prevent erosion

where the flows will be concentrated. Silt fences will be placed at 100 foot intervals down the slope of the landfill

to slow sheet erosion down the long slopes. Fencing will be placed parallel to the slope to prevent drainage from

settling into one specific area along the fence and creating a blowout and subsequent severe gully erosion. At 50 foot

intervals along the silt fence parallel to the slope, additional silt fencing will be turned up perpendicular to the slope

to add reinforcing to the silt fence parallel to the slope and to segregate small portions of the drainage from forming

into larger pools along the fence.

3.2.2. Topsoil. Topsoil will be placed to promote a vegetative stand that is relatively maintenance free, that readily

grows in the climatic environment of the area, and which will not be easily eroded. Spreading of topsoil will be

performed in such a manner that planting can proceed with little additional soil preparation or tillage. With the

exception of compaction achieved due to placement and spreading equipment, topsoil will not be compacted to

promote the growth of the vegetative cover. Topsoil will be uniformly distributed and evenly spread to a minimum
thickness of 6 inches overlying the select fill layer. At this time, it appears that most topsoil will be obtained from

off-site sources. Topsoil is not readily available from on-site sources. PRP owned property north of the landfill may

provide some topsoil material if developed. On-site sources will need to be amended to provide acceptable material.

3.2.3. Select Fill. A layer of select fill will be provided immediately under the topsoil layer to support the root

systems of the vegetative cover, provide water holding capacity, protect the underlying geosynthetic materials from

human and animal intrusion, and from damage due to construction and maintenance equipment. The select fill layer

also serves to attenuate rainfall infiltration into the underlying drainage layer. The minimum landfill cover thickness

per Minimum Technology Guidance for Final Covers on Hazardous Waste Landfills and Surface Impoundments

(EPA/530-SW-89-047) is 24 inches. This minimum soil cover thickness allows for the protection of the geosynthetic

HIMCO DUMP SUPERFUND SITE 3 - 3 100% DESIGN ANALYSIS



components of the cover system. A minimum cover thickness is also required for constructability purposes. The

24- inch thick cover will be composed of the 6-inch thick topsoil layer, as previously discussed, and the 18-inch thick

select fill layer. These thicknesses correspond to the requirements stated in the ROD.

To accommodate locally available materials, the select fill layer will likely consist of predominantly coarse grained

material (i.e., sands) with varying fractions of fines. The specifications require that select fill material be classified

as silty sand (SM), Clayey sand (SC), Silty-clayey sand (SC-SM), or lean clay (CL) according to the Unified Soils

Classification System. As specified, the select fill material will have a minimum fines content of 12 percent. This

type of soil will have a greater water holding capacity and attenuation properties as compared to materials with little

or no fines such as a well or poorly graded sand. Other materials, such as lean clays (CL) are acceptable. However,

this type of soil is not readily available near the site. Use of non-plastic or low plasticity soil reduces the potential

for vertical tension cracks. Highly plastic soils, such as fat clays, are not allowed due, in part to, to constructability

problems and are not locally available. The maximum particle size of select fill material is specified not to exceed '••*•'

0.75-inch to minimize the potential for puncture or other damage to the underlying geosynthetics.

The contractor will be required to place select fill in a manner that will not damage the underlying geosynthetics.

Select fill material will be placed starting at the toe and working up and parallel to the IV to 4H side slope. The first

layer of the select fill will be placed at a minimum thickness of 15 to 18 inches to avoid damaging the underlying

geotextile. Equipment will not be allowed to be driven or pulled on any of the geosynthetics during select fill

placement. Select fill will not be dropped or dumped onto the geosynthetics from a height greater than 36 inches

and will not be stockpiled on or pushed across the geosynthetics. Low ground pressure (LGP) equipment, such as

a tracked front end loader, are specified for placement of select fill material. The ground pressure from loaded

transport and placement equipment will be limited to 7 pounds per square inch (psi). To protect the geosynthetics,

achieve stable slopes, and to enhance the soil's ability to support vegetative growth, the select fill will be compacted ^*r

with limited effort using a specified number of passes of the placement equipment.

The preferred local source of select fill material is from PRP property north of the quarry pond. This material is

located up-gradient and remote from the landfill and should be free of chemical contamination and appears suitable

for placement above geosynthetic materials. Other potential on-site sources (i.e., West and North Borrow Areas)

may also provide some of the required select fill material if fully developed. If the PRP chooses not to utilize on-site

borrow areas, the material will need to be obtained from off-site sources. Material used for selected fill will be

analyzed for chemical contamination and only "clean" material will be used. Refer to Section 3.15 for chemical

testing requirements.
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) 3.2.4. Geocomposite. Geocomposites will be utilized as the cover system's drainage layer in place of a sand

drainage layer as prescribed by the ROD. A geocomposit consists of geotextiles attached to both sides of the geonet

core. Geocomposites were chosen over a sand drainage layer because it was found to be less costly, easier to

construct, and was more hydraulically efficient. The primary function of the geocomposite drainage layer is to

intercept water that infiltrates through the topsoil and select fill layers and convey it out from the cover system.

To remove the water from the cover system, the geocomposite discharges into a perimeter subdrain system that

conveys the water to discharge points near the storm water detention ponds. The drainage layer has been designed

to minimize the head build-up and residence time of water in contact with the geomembrane, thus decreasing the

potential for infiltration and leachate generation into the waste mass. One layer of the geocomposite drainage

material will be placed on the 4 percent top slopes of the cover system. Two layers of geocomposite will be utilized

on the IV to 4H side slopes and in the drainage channels to insure effective removal of water from the cover system.

See Appendix A for typical design calculations.

Chemical compatibility between infiltrating surface waters and geocomposite materials is not considered a problem

when utilizing a geocomposite in a cover system application. For this type of use, geocomposite materials typically

only comes into contact with relatively "clean" water which have a limited potential to biologically or chemically

attack or clog the geosynthetic drainage layer. Normal stresses imposed on the geocomposite from overlying select

J fill and topsoil, approximately 1.5 psi, are relatively light and is not a critical cover design parameter. This level of

normal stress will result in limited intrusion of the geotextiles into the geonet.

The geonet core of the geocomposite will consist of a high density polyethylene drainage net. On either side of the

geonet, non-woven geotextiles will be heat-bonded to the geonet core. The geotextile on the top or upper side of

the geonet will function as a filter/separation layer between the select fill and the underlying geonet drainage layer.

The bottom or lower geotextile provides a stable interface against the underlying geomembrane, particularly on IV

to 4H side slopes.

The geocomposite was sized to convey the design flow rate determined from the Hydrologic Evaluation of Landfill

Performance (HELP) model, a complete discussion of HELP modeling is provided in Section 3.7 . The peak daily

flow rate from the drainage layer was estimated at approximately 75 cubic feet per day per linear foot for a 500 foot

drainage length on a 4 percent slope. Design flow was increased with partial factors of safety totalling 2.3 to

account for intrusion, creep, and chemical and biological clogging. A global factor of safety of 1.0 was used because

the design flow was based on the peak daily drainage flow for the longest drainage length on the cover system. The

resulting minimum transmissivity of the geocomposite was determined to be 20 gallons/minute/foot. Specifications

require the geocomposite to have a minimum transmissivity of 20 gallons/minute/foot under an applied normal

) pressure of 1.45 psi and a hydraulic gradient of 0.1.
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A geotextile filter layer is provided between the geonet and select fill layer to prevent migration of fine grained soil

panicles into the drainage layer. The specifications require the geotextile have an apparent opening size [O95 or

AOS] between the No. 70 and No. 100 sieve. This requirement assumes that the select fill material will have more

than 50 percent fines. This is a conservative assumption since the soil used for the select fill layer will most likely

be predominantly sand as discussed previously. In addition to preventing migration of fines, the geotextile must

be able to pass infiltrating surface water into the underlying geonet drainage layer. The flow rate of water passing

through the geotextile was estimated assuming that all water from a four inch rainfall passes through the filter over

a 12 hour period. This results in a flow rate of approximately 0.03 cubic foot per hour per square foot. Assuming

a negligible head of 0.01 inch, the resulting permittivity is approximately 9x10* sec"1. After applying partial factors

of safety totaling over 20 to account for soil clogging and binding, creep, intrusion, chemical clogging, and biological

clogging and a global factor of safety of 50 to account for gross design assumptions and unknowns, the required

permittivity of the geotextile was determined to be 1.0 sec"1.

Geotextile physical properties were selected to insure the material will survive the construction and installation

process. Physical properties of the geotextiles were generally based on the recommendations contained in the

American Association of State Highway and Transportation Officials (AASHTO) specification M-288 for a

separation geotextile with a "high" degree of survivability. Burst strength requirements, which are not provided in

AASHTO specification M-288, are based on site specific calculations. To minimize potential construction damage,

the first layer of select fill will be placed at a minimum thickness of 15 to 18 inches using low ground pressure

equipment.

As discussed in Section 3.6, one potentially critical interface in a cover system with respect to slope stability is the

geocomposite's geotextile to geomembrane interface. For this project, the geocomposite will be placed in the field

so that a non-woven geotextile is against the geomembrane. On the IV to 4H side slopes, the non-woven geotextile

will be installed against a textured geomembrane. This combination of materials will provide a stable interface.

The geocomposite will have a specified peel strength of 2 pounds per inch to preclude internal stability concerns.

As noted previously, two layers of the geocomposite drainage material will be utilized on the IV to 4H side slopes

and drainage channels to insure the efficient conveyance of water out of the cover system. This is critical on the

cover system side slopes which are susceptible to slope instability if water heads develop above the geomembrane.

3.2.5. Subdrain System. A subdrain system will be utilized to convey water collected in the geocomposite drainage

layer out of the cover system. On the south and east side of the cover system, the subdrain system is located below

and coincident with the drainage channel. On the west and north sides of the landfill, the subdrain system is located

along the perimeter of the cover system. Typical subdrain system alignment, profiles, and details are shown on

Drawings G7.01 through G7.04, GP.01 and GD.01, respectfully.
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12-inch diameter perforated polyvinyl chloride (PVC) or HDPE pipe and gravel will be utilized to collect and drain

water from the geocomposite drainage layer. As shown on the drawings, one layer of geocomposite will be located

above the granular trench material and pipe to prevent migration of fines into the subdrain system. Another

geocomposite layer will be placed in the bottom of the trench. Due to the shallow subdrain gradients, smooth

interior wall pipe is specified to more efficiently convey water. The subdrain pipe was sized to carry the maximum

peak daily flow from the geocomposite drainage layer as determined from HELP modeling. The 12-inch diameter

pipe has a flow capacity of approximately 1.1 cubic feet per second (cfs) on a slope of 0.004 ft/ft. The maximum

design flow is approximately 0.7 cfs. Consequently, the pipe has a factor of safety of 1.6 for flow. Additional flow

capacity will be available through the granular material used to backfill the trench and geocomposites. The drainage

pipes will outlet near the gabion structures at the northeast and southwest corners of the landfill and discharge into

the storm water detention ponds. In-line clean-outs will be installed approximately 200 feet on-center. The outlet

for the east drainage channel will be located in a new manhole constucted during the extension of the 30-inch

diameter reinforced concrete pipe (RCP) to the north storm water detention pond.

3.2.6. Geomembrane. A geomembrane will serve as the primary hydraulic barrier layer to minimize long-term

migration of liquids through the cover system into the underlying waste mass. The geomembrane specification

requires a 40 mil HDPE as prescribed by the ROD. HDPE geomembranes are resistance to chemical attack and can

accommodate relatively large differential settlements. For this site, chemical resistance is not a concern and large

differential settlements are not anticipated. Consequently, HDPE is acceptable for use although it is not needed to

resist chemical degradation. Both smooth and textured geomembranes will be utilized in the cover system. Smooth

geomembrane is specified for the 4 percent top slopes and textured geomembrane is required for the IVto 4H side

slopes where stability concerns are more critical.

The geomembrane will be placed within the frost zone and will consequently be subject to freeze-thaw effects. Frost

depths from various sources ranged from approximately 36 to 72 inches in this area. The Elkhart Public Works and

Utilities indicated that the frost depth is usually 36 to 48 inches and occasionally up to 60 inches. The Department

of Public Works for the city of South Bend, Indiana noted frost depths in open areas of up to 72 inches. A Corps

of Engineers guidance document (TM 5-809-1/AFM 83-3, Chap 1) states that the maximum depth of penetration is

64 inches for Fort Wayne, Indiana, which is located approximately 80 miles southeast of the site. Research

conducted by the Geosynthetics Research Institute (Hsuan, Sculli, & Koerner, 1993) on the effects of freeze-thaw

cycling on geomembranes produced from seven different resins (i.e., PVC, VLDPE, HDPE, PP, CSPE, EIA, and

FCEA) and their seams indicate that after 50 freeze-thaw cycles the influence on sheet and seam performance is

nominal.
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The geomembrane has been designed so that it will not be placed in tension in the cover system. Slip joints on the

landfill gas extraction wells allow for differential movement between the well and geomembrane to prevent tearing

or other damage to the geomembrane. The contractor will be required to submit penetrations details for approval

based on manufacturer recommendations. To confirm stability design assumptions, the specifications require a direct

shear test be performed on the textured geomembrane to geosynthetic clay liner interface as discussed below.

3.2.7. Geosynthetic Clay Liner. A reinforced GCL will be installed immediately below the geomembrane to form

a composite barrier system. The purpose of the GCL in a composite cover is to inhibit the movement of water

which passes through defects in the geomembrane. A GCL will be used in lieu of the clay in the composite barrier

system because of superior performance and lower cost as compared to a compacted clay layer. The GCL layer

meets the functional intent of the ROD. Reinforced geosynthetic clay liner are factory manufactured hydraulic

barriers that consist of a thin layer (approximately 1/4-inch) of bentonite clay sandwiched between two geotextiles.

The geotextiles are needle-punched are stitched together to provide internal shear strength to the composite. Either

woven and/or non-woven geotextiles are attached to the bentonite core depending on the product selected.

The hydraulic conductivity of a GCL typically range from IxlO"8 cm/sec to 1x10"'° cm/sec depending on material

properties and confining stress. For final cover systems with a confining stress on the order of 200 pounds per square

foot (psf) to 600 psf, backpressure-saturated hydraulic conductivity of test specimens of the bentonite component

of GCLs were in the 10"' cm/sec range (Daniel, 1993). Research performed to date indicates that the hydraulic

conductivity of GCLs does not undergo large increases as a result of freeze-thaw. This is an important design

consideration since the GCL will be placed within the frost zone. Available data indicate that the high shrink-swell

capacity of bentonite gives the GCL the ability to self-heal if any alteration due to freeze-thaw occurs (Daniels, 1993).

Bentonites shrink-swell characteristics also gives GCLs the ability to self-heal if any alteration occurs from wet-dry

cycles. GCLs also have the capacity to undergo greater deformation and tensile strain without undergoing significant

increases in hydraulic conductivity as compared to compacted clay liners. Deformation and the development of

tensile strain can be expected to occur in any cover system to some extent due to localized differential settlements.

As specified in the ROD, the compacted clay layer would also have been located within the frost zone. The

hydraulic conductivity of a compacted clay layer increases after just a few freeze-thaw cycles. As a result, instead

of an as-constructed hydraulic conductivity of IxlO"7 cm/sec, the hydraulic conductivity of the clay layer can be

expected to increase into the range of IxlO4 cm/sec to IxlO"5 cm/sec as the material undergoes several freeze-thaw

cycles. The hydraulic conductivity of compacted clay liners can be similarly affected by wet-dry cycles and

dessication from landfill gases. Wetting and drying of compacted clay layers can cause swell and shrink and the

subsequent development of desiccation cracks. These cracks may only partially close during future wet periods

which results in only partial recovery of the original hydraulic conductivity.
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To enhance the stability of the cover system on the IV to 4H side slopes, a non-woven geotextile will be placed

against the textured geomembrane. To insure that the materials selected by the contractor exhibit the necessary

interface shear strength, direct shear testing of the GCL to textured geomembrane and GCL to sleet fill interfaces

are required in the specifications. Direct shear tests will be performed under hydrated conditions and under normal

stresses that are representative of the final cover system. The specifications also require the geosynthetic clay liner

have a minimum peel strength of 15 pounds to insure that the geotextiles are adequately bonded and provide

sufficient internal reinforcement so that slope stability is not a concern with respect to internal failure of the GCL.

The GCL will be placed on a 12-inch thick foundation to separate the GCL from underlying waste and random fill.

In addition to providing a suitable sugrade with respect to protrusions and particle sizes, the foundation layer will

separate the GCL from the calcium sulfate waste materials. The GCL requires separation from calcium sulfate to

prevent exchange of the sodium cations in the bentonite with the calcium cations in the calcium sulfate. A cation

exchange of this type, if allowed to occur, would result in an increase in the permeability of the bentonite layer. A

12 inch separation between the sodium bentonite in the GCL and the waste is sufficient to minimize the potential

for this to occur.

3.2.8. Foundation Fill. A minimum 12-inch thick random fill layer will separate and protect the geosynthetics

from the waste and will serve as the subgrade for final cover components. The foundation fill will also serve as a

landfill gas collection layer. In order to function as a gas collection layer, the foundation layer material will consist

of a granular soil (i.e., sand) that meets the gradation provided in the specifications. The gradation in the

specifications allows for the use on site materials, although selective excavation and utilization of borrow material

by the contractor will be required. A granular material will allow the lighter than air fraction of landfill gas to

migrate toward the highest point in the cover system with the least amount of resistance. Foundation fill material

will be compacted to a minimum relative density of 85 percent. All foundation fill material will be drained prior

to placement to minimize the potential production of leachate and/or contaminated surface runoff and to limit the

moisture available to the GCL to minimize hydration of the bentonite. The material will be dried to the point

where water does not drain from the material during placement. A maximum particle size of 0.5 inches will

minimize the potential of puncturing the GCL and overlying geosynthetics.

3.2.9. Random Fill. After clearing, grubbing, required excavation, and proof rolling, random fill will be placed to

achieve the grades required for the final layers of the cover system. Random fill will be either cohesive or non-

cohesive suitable material. It is anticipated that the material will be obtained from on-site borrow sources which

contain predominantly non-cohesive soils. However, the actual source of borrow materials will be determined by

the PRP's. The first lift of random fill will not be subject to specific density requirements because of the difficulty

in achieving a specified density on top of landfill materials. In lieu of having specific density requirements, the
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random fill will receive a procedural compactive effort of three passes of the compaction equipment. All other lifts

of random fill will be compacted to specific density requirements. If the random fill material is cohesive, the fill will

be compacted to at least 90 percent of the maximum density as determined by the Standard Proctor method. If the

random fill material is cohesionless, the fill will be compacted to a minimum relative density of 85 percent. All non-

cohesive fill material will be drained prior to placement to minimize the potential production of leachate and/or

contaminated surface runoff. The material will be dried to the point where water does not drain from the material

during placement.

3.2.10. Regrading Landfill Material. Landfill material will be excavated and regraded to minimize random fill

requirements, to avoid impacting adjacent properties and to limit the final cover side slopes to a grade no greater than

IV to 4H. In addition, landfill material located outside of the north, east and west boundaries of the final cover

system will be excavated and relocated to within the limits of the cap. As discussed previously, landfill material

consists predominantly of construction debris and calcium sulfate. Areas excavated outside of the limits of the cap

to remove waste will be backfilled with random fill to grade. Known landfill material is located outside of the limits

of the final cover along the southern side of the final cover in the construction debris area as previously noted. This

material will be left in place as directed by USEPA. During regrading operations, potentially contaminated surface

run-off from exposed waste will be controlled utilizing temporary and discrete collection and detention facilities.

The contractor will develop stormwater control measures based on planned construction operations and

sequencing. Potentially contaminated water collected prior to completion of the foundation layer will be applied

to the random fill and allowed to infiltrate into the waste mass. Contaminated water collected after completion of

the foundation layer will be disposed of off-site. Approximately 82,000 cubic yards of landfill material and soil

within the limits of the landfill boundaries will be excavated and regraded.

3.2.11. Inspection Trench. During initial excavation and regrading operations, the contractor will be required to

construct an inspection trench around the entire perimeter of the final cover system. The inspection trench will

follow the alignment of the cover system subdrain trench and drainage ditches. As noted above, any landfill material

located outside of the northern, eastern, and western section of the trench will be relocated under the final cover

system. The cover system grading plan allows for the placement of approximately 122,000 cubic yards of

unidentified material such as additional waste, cleared and grubbed debris, daily cover (This volume is in addition

to the 82,000 cubic yards of known landfill material and soil to be relocated as noted in the previous section.). If

encountered, this additional waste material would be used in place of the random fill.

3.3. LANDFILL GAS COLLECTION AND TREATMENT SYSTEM.

3.3.1. General. The ROD requires the installation of an active landfill gas collection and treatment system. The

purpose of the LFG collection and removal system is to provide effective LFG migration control and to prevent
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physical disruption of the landfill cover components. Gas collection involves capturing the LFG that is naturally

produced due to the decomposition of organic material disposed of at this site. LFG typically has a composition of

40 to 60 percent methane (CH4) and 40 to 50 percent carbon dioxide (CQ). Trace amounts of oxygen (Q),

nonmethane organic compounds (NMOC) whose principal components are hydrogen sulfide (H2S), and reactive

organic gases (ROGs), may also be present in LFG. LFG at this site will be collected by both vertical extraction

wells and horizontal extraction trenches as shown on Drawings G8.01 and G8.02. Collected LFG will be treated

to remove volatile organic compounds by granular activated carbon units and combusted with a flare. The perimeter

of the site will be monitored for off-site methane migration by 18 LFG monitoring probes as shown on Drawing

G8.04.

3.3.2. Landfill Gas Migration. There are two mechanisms by which gases migrate through refuse or soils;

convection and diffusion. Convection occurs where there is a differential gas pressure within the system. Flow by

convention occurs from zones of high pressure to zones of low pressure. Diffusion is the flow of gas as a result of

differential concentrations. Gases tend to move from zones of higher concentration to zones of lower concentration.

Vertical or lateral migration paths for landfill gas movement are influenced by the final cover system and the presence

of migration corridors and/or barriers. Migration corridors include sand and gravel lenses, void spaces, cracks, and

fissures. Barriers to gas migration include the geomembrane and high or perched water tables. Saturated or frozen

layers promote lateral migration of landfill gases.

3.3.3. Landfill Gas Distibution and Emission Rates. As discussed previously, a passive soil gas survey was

performed by Quadrel Services Inc., in August of 1995. The survey found varying concentrations of methane around

the site with the concentration exceeding 50 percent in several areas. The highest methane producing regions were

located in the western and north central portions of the landfill. One other high methane producing area was located

near the southeast corner of the landfill. Consistent emission levels typically indicate areas currently producing

methane. Methane generation rates over the site were found to be anywhere from 0.1 ng cm"2s"' to 497 ng cm^s"1.

Based on this data, it was estimated that this site is producing methane at an annualized rate of 287 million ftVyear.

The concentration and volume of methane generated by the landfill confirmed the need for a landfill gas collection

and treatment system as prescribed in the ROD.

3.3.4. Landfill Gas Collection System. The LFG collection system will consist of nine extraction wells and two

shallow extraction trenches. As discussed in the following sections, the wells and trenches are located near the crest

and near the perimeter of the cover system, respectively.

3.3.4.1. Landfill Gas Extraction Well Design. Nine LFG extraction wells will be located near the high point of

the final cover system on pads constructed adjacent to the cap access road. The wells will extend into a locking
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protective casings and vaults finished flush with the final grade as shown on Drawing GD.02. The vault will be

surrounded by three bollards. Installing the well heads below grade in the locking vaults will minimize the potential

for damage from vandalism or other unauthorized tampering. Extraction wells will penetrate into the landfill

materials to an elevation of approximately 760 ft msl. The bottom of the extraction wells were set at the noted

elevation to reduce the potential to draw groundwater into the wells and thereby minimize the amount of

condensate that will need to be treated. The bottom of the wells are approximately five feet above the highest

groundwater level recorded in 1996. In September of 1996, groundwater varied from approximately elevation 752

to 755 ft msl across the site.

The extraction wells will consist of Schedule 80 PVC casing and screen. The casing will have a nominal diameter

of 6-inches and the screen will have a nominal diameter of 8-inches. A slip coupling will connect the smaller diameter

casing to the screened section to allow for settlement of the well without damaging the geosynthetics. Extraction

wells will be connected to a 6-inch diameter lateral which connects to the header pipe. Flexible connections will be

used at various locations between the well and header pipe to accommodate differential settlement. A "tee" fitting
with removable airtight cap will connect the well to the lateral. This type of fitting will allow for inspection of the

well and passive venting during consruction and post-closure should the collection system fail. Each extraction well

will be fitted with a gas sampling port, a valve to regulate flow rates, a flow meter, and hosing for vacuum gages.

One set of readout gages will be supplied by the contractor.

The pipe sizes will accommodate the anticipated airflow and minimize head losses. The screens for the trenches and

wells will have 0.25-inch wide by 6-inch long slots staggered 45 degrees every 6-inch length of pipe. Screens will be

slotted at the manufacturer to preclude field fabrication. This type of screen will have a large open area to allow for

gas flow and minimize head losses across the perforations. The gravel pack surrounding the screened interval will

consist of clean, washed, sands and gravels which do not contain calcareous materials. Calcareous materials, such

as limestone, may be susceptible to dissolution due to potential low pH conditions in landfill material. The gravel

pack gradation, AASHTO No. 57 (M43), was selected to allow for an extremely permeable media surrounding the

screen. PVC was selected as the piping material to accommodate stresses and temperatures within the waste mass

and is commonly used for this type of application.

3.3.4.2. Landfill Gas Well Spacing. The extraction wells are spaced approximately 200 feet on-center along the

high point of the final cover system adjacent to the cap access road. Extraction rates for the LFG extraction wells

were determined assuming the wells will have a radius of influence of approximately 125 feet. Based on a theoretical

radius of influence of 125 feet and other assumptions, the wells will draw gas at a rate of approximately 560 cubic

feet per minute (cfm). This is about half of the estimated 1,100 cfm of gas produced by the landfill. In actuality

however, the extraction wells will be drawing gas from a much larger distance than the assumed radius of influence.
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'-\ As discussed previously, the foundation layer will also serve as a gas collection layer. The lighter than air fraction

of landfill gas that enter the foundation layer and that is not captured by the extraction trenches will migrate to the

crest of the cap where the extraction wells are located. The wells have the capacity to remove any gas that migrates

to the landfill's crest via the foundation layer. In addition, shallow extraction trenches will capture gases in other

areas of the landfill as discussed in the following section. The wells, in combination with the extraction trenches,

provide coverage over all methane producing regions of the landfill.

3.3.4.3. Landfill Gas Extraction Trench Design. Extraction trenches will be utilized around the perimeter of the

landfill to prevent lateral migration of gases. Trenches are used instead of wells in these areas due to the limited waste

mass thickness and shallow depth to groundwater. The extraction trenches will extend approximately five feet below

the bottom of the foundation layer and will have a minimum width of 24 inches as shown on Drawing GD.03. Each

extraction trench system will consist of a header that is connected to several screened sections that are independently

valved and metered. Each header can be controlled at the treatment facility. The extraction trench and well

collection system allows for operational modifications over the post-closure period so that methane producing

regions can be specifically targeted and system efficiency maximized.

The screens for the trenches will have 0.25-inch wide by 6-inch long slots staggered 45 degrees every 6-inch length

) of pipe. Screens will be slotted at the manufacturer to preclude field fabrication. The screen sections will be

connected to 10-inch diameter headers through a 6-inch diameter lateral. Each screened section valve, sampling ports,

etc will be located in an HDPE manhole located on the lateral.

3.3.4.4. Header Pipes. Three HDPE header pipes will run to the treatment facility, two from the LFG extraction

trenches and one from the LFG extraction well system. As noted above, the header pipe for the trenches will have

a diameter of 10 inches and the well header will have a diameter of 12 inches. Header pipes were sized to minimize

head losses and to provide additional capacity, should supplementary extraction wells or trenches be required during

the post-closure period. The well header is located above the geosynthetic layers along the centerline of the cap

access road. Placement of header above the geosynthetics allows for future maintenance or expansion of the system

if required. The well header pipes will be placed at minimum 1 percent slopes with the high points located midway

between extraction wells. This will allow condensate in the pipes to flow back to the wells to minimize the potential

for pipe blockage. A series of settlement gages are located along the crest to monitor the change in slope of the pipe

over time.

The majority of the trench headers will be located below the geosynthetic layers in order to be placed below frost

depth. Similar to the well header, the trench header will be placed at minimun one percent slopes with the high

)
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points located midway between extraction trench wellheads. This will allow condensate in the pipes to flow back

to the wells to minimize the potential for pipe blockage.

Header pipes will be placed on a minimum bedding of 6 inches and will have a minimum granular cover of 6 inches.

The trench and well headers converge under the cover system access road and extend to the treatment facility in the

same trench along the access road alignment. Header pipe inverts under the access road are located five feet below

the final grade to account for frost. At the treatment facility, a sampling port, vacuum gage, and control valve is

provided on each header.

3.3.5. Landfill Gas Treatment System. Gases and condensate collected in the LFG collection system will be

treated prior to disposal at an on-site treatment facility. A discussion of the treatment system is provided in the

following sections. Design calculations are provided in Appendices G, I, and J.

3.3.5.1. Treatment and Disposal of Condensate. Condensate will be treated using liquid-phase granular activated

carbon (LGAC) units (lead and lag units) prior to draining into a double walled underground storage tank for

temporary storage. The condensate flow rate was estimated to be approximately 600 gallons per day or less than 1

gallon per minute (gpm). The size of the LGAC unit will depend on this flow rate (used 1 gpm). The required

retention time inside the LGAC unit is 8-10 minutes. Using a low-flow (10 gpm) LGAC unit, this can be achieved

with flow rates up to 5 gpm. With utilization of a 10 gpm LGAC unit, the retention time (contact time) will be

higher than 10 minutes since the condensate flow rate is estimated to be under 1 gpm.

Landfill off gas includes VOCs such as methyl chloride, vinyl chloride, methylene chloride, acetone, carbon disulfide,

l,l-Dichloroethylene,l,l-Dichloroethane, 1,2-Dichloroethene (total), 1,1,1-Trichloroethane, trichloroethene,

benzene, tetrachloroethene, toluene, ethyl benzene, styrene, and xylenes (refer to Table 1 in Appendix G,

Environmental Calculations, for concentrations). These VOCs may also be found in the condensate. However,

concentrations of these VOCs in the condensate are not known. Since condensate VOCs concentrations are not

known, an estimate was not made to determine the approximate carbon usage. However, a low-flow (10 gpm)

LGAC unit may be effective especially in removing those VOCs with relatively high molecular weight. The VOCs

with low molecular weight, such as methyl chloride, vinyl chloride, methylene, chloride, acetone, carbon disulfide,

and 1,1-Dichloroethylene may not be effectively removed and may pass through the carbon. The LGAC unit will

be put on-line to achieve the effluent VOCs concentrations that are below the local Public Owned Treatment Works

(POTW) discharge limits (refer to Section \«=01402-\: Chemical Quality Management for acceptance limits on the

VOCs in the influent). The Contractor will coordinate the sanitary sewer discharge with Elkhart Public Works and

Utilities.
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Condensate will be periodically sampled at the influent and effluent ports and analyzed for the parameters according

to Section 01402: Chemical Quality Management to determine when to replace the spent carbon. Each LGAC unit

will have a capacity to last a minimum of 30 days. In addition, the condensate that has accumulated in the

underground storage tank will also be tested prior to discharge into the POTW. If the condensate does not meet

the discharge limits set by the local POTW, then it will be transported to a State-approved Treatment Storage and

Disposal (TSD) facility for treatment and disposal.

3.3.5.2. Landfill Off Gas Treatment. A total of four (4) vapor-phase granular activated carbon (VGAC) units will

be used to treat the off gas. Two VGAC units operating in parallel and located after each blower will be used to treat

the landfill off gas primarily for hydrogen sulfide. Some of the VOCs listed previously (especially those with

relatively high molecular weight) may also be captured in the VGAC units. The temperature of the gas entering into

the VGAC units will be kept at 135°F or below through heat exchangers located before the VGAC units. The flow

rate per unit is estimated to be approximately 275 cfm (total flow rate for the total of 4 VGAC units will be

(estimated) 1,100 cfs.) There will not be any back-up units and the units that would be in operation will be

periodically monitored to replace the carbon at breakthrough. Each VGAC unit will have a capacity to last a

minimum of 30 days.

A pilot test (specified in spec section 11241) will be conducted prior to installation of the VGAC units to determine

actual carbon usage. This will be done by using a 55-gallon VGAC unit and a 100 cfm off gas flow rate and

continued until the hydrogen sulfide breakthrough is reached which will be determined upon detection of H2S by

a HjS detection (monitoring) equipment. Discharge of total VOCs into the air is anticipated to be below the State's

discharge limits (based on the reaults of the soil gas sampling effort conducted during the remedial investigation

activities on site. The State indicated a total VOC limit of 15 Ibs emitted per day or 25 tons emitted per year (based

on a telephone conversation with Mr. Don Poole, Air Management, Indiana Department of Environmental

Management, on 29 November 1995). The VGAC units will be periodically sampled for hydrogen sulfide at the

influent and effluent ports and analyzed according to Section \—01402 —\: Chemical Quality Management to

monitor the compliance and determine when the spent carbon needs to be replaced.

3.3.5.3. Flare. A flare system will be utilized after the off-gas and condensate treatments to combust methane. The

flare will be of the enclosed type, rated for a landfill gas flow rate of between 200 and 1100 cfm. The rate at which

the flare is burned will be determined during the system startup and balancing period. The expected life of the flare

is 7 to 10 years. The stack will be lined with a modular type ceramic fiber refractory material design to keep the stack

skin temperature below 200 degrees Fahrenheit. The 110 volt/propane intermittent pilot system will provide

automatic pilot/relight. Propane fuel storage will be provided by a primary and a back-up tank, each having a
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capacity of five gallons. The contract specifications will limit the noise the flare can emit since inhabited dwellings

are nearby. Noise from the flare will be specified to be less than or equal to 80 decibels at 20 feet from the flare.

3.3.5.4. Blowers and Aftercoolers. Two electric motor powered regenerative type blowers will be used to deliver

the landfill gas from the landfill to the flare. The blowers will be sized to deliver 550 cfm each for a total of 1,100

cfm. Two air-cooled aftercoolers will cool the landfill gas to between 70 and 135 deg F to allow the use of vapor

phase carbon absorbers.

3.3.5.5. Landfill Gas Piping System. The piping in the vicinity of the blower and flare will be 8-inch diameter or

smaller, fusion welded polyethylene. Coated steel moisture separators will be included for condensate removal. All

above ground piping will have aluminum jacketed thermal insulation.

3.3.5.6. Condensate Removal System. The condensate removal system will consist of condensate drains from the

moisture separators. Each drain line will be protected from freezing with electrical heat tape to frost depth. The

drains •will feed into a header -which will empty into an underground condensate storage tank. The piping for the

drains and header will be of polyethylene. The double walled condensate storage tank will be of fiberglass and have

a capacity of 15,000 gallons. Condensate will be removed on an "as needed" basis by a pumping truck and taken to

a POTW. It is anticipated that condensate will need to be removed on a monthly basis.

3.4. OTHER DESIGN FEATURES.

3.4.1. Access Roads. Access will be provided at the northeast and southeast corners of the site as shown on

Drawing G5.01. From these entrances, access roads are provided to a landfill gas treatment facility and to other pans

of the site. The north entrance and road (Access road "A") allow heavy vehicle direct access to the landfill gas

treatment facility without having to travel on access roads over the landfill cover system. This road also provides

access to upgradient monitoring wells. The next segment of access road, access road "B", extends from the treatment

facility to the southeast entrance. This road provides access onto the cover system to landfill gas extraction wells

and settlement gages. Two additional roads, access roads "C" and "D", are provided along the southern and eastern

sides of the landfill cover system to facilitate inspections of the site and to provide access to landfill gas monitoring

probes and groundwater monitoring wells. Permits and approval for constructing the new access roads will be

required from the city and county. Refer to Appendix A for design criteria.

A turnout from Access Road "A" onto John Weaver Parkway will be paved with bituminous pavement. The

remainder of the road will be paved with an aggregate surface course. The asphalt road cross section will consist of

a 2.5-inch thick bituminous pavement, a 6-inch thick aggregate base course, a 6-inch thick subbase course, and a
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compacted subgrade. The remainder of the road will consist of an 8-inch thick aggregate surface course over a

compacted subgrade.

A turnout from Access Road "B" onto County Road 10 will also be paved with bituminous pavement. The

remainder of Access Roads "B", "C" and "D" will be paved with an aggregate surface course. The asphalt road cross

section will consist of a 2.5-inch thick bituminous pavement, a 6-inch thick aggregate base course, a 5-inch thick

subbase course, and a compacted subgrade. The remainder of the road will consist of a 6-inch thick aggregate surface

course over a compacted subgrade.

3.4.2. Fencing. New FE-6 type chainlink security fence will be used to provide a boundary for the site and as a

security fence around the LFG treatment facility. The fence will have a standard single outrigger with three strands

of barbed-wire on the outrigger. Seven foot high fabric and top rail and bottom tension wire will be provided.

Chainlink fabric will be zinc or aluminum coated 9-gage wire woven in a 2-inch mesh. Tie wires will be 9-gage

galvanized steel wire.

3.4.3. LFG Treatment Facility Structure. The roof structure over the LFG treatment equipment consists of a

metal deck supported on steel joists welded to steel columns. The metal deck is designed to support snow loads and

construction loads, and to act as a diaphragm to transfer lateral wind loads to the joists on column lines. The joists

and columns are designed to form rigid frames to resist wind loads. Concrete foundations provide stability against

uplift and overturning forces. Refer to Appendix I for design calculations.

3.4.3.1. Design Loads and Conditions.

3.4.3.1.1. Roof Live Loads. The roof snow load was determined in accordance with American Socitey of Civil

Engineers (ASCE) publication 7-93. Ground snow load used in determining the roof snow load is 20 psf. Other

factors used in design are: Ce (Exposure Factor) - 1.0, Ct (Thermal Factor) - 1.2, I (Snow Load Importance Factor)

- 0.8. A minimum roof live load of 20 psf was used for construction and maintenance loads.

3.4.3.1.2. Wind Loads. External design wind pressures were computed in accordance with ASCE 7-93 using a

50-year basic wind speed of 80 mph. Other factors used in determining the wind pressures are: I (Wind Load

Importance Factor) — 1.0, GCpi (Internal Pressure Coefficient and Gust Response Factor Product) - 0.80 for

positive pressure on the underside of roof overhangs.

3.4.3.1.3. Seismic Loads. Seismic loads were computed in accordance with ASCE 7-93. Forces due to seismic

accelerations are less than wind design loads.
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3.4.3.2. Foundation Design Criteria. The following parameters were used for design of the foundation:

•Design frost depth - 4.5 feet below finish grade.
•Allowable excess soil bearing pressure — 1,500 psf.
•Lateral earth pressure coefficients: Ka = 0.33, Kp — 2.70

3.4.3.3. Material Strengths. Structural materials of the strengths indicated were used for design:

•Concrete: f'c = 3,000 psi.
•Reinforcing Steel: American Society for Testing and Materials (ASTM) A615 Grade 60.
• Structural Steel: ASTM A 36.
•Steel Joists: Steel Joist Institute Specifications.

3.4.4. Electrical.
3.4.4.1. General. The electrical design includes provisions to comply with the National Electrical Code (NEC)

for Class I, Division 1 and 2 hazardous locations, due to the methane gas. Transformer rating and panelboard

schedules are based on the load calculations from the Distribution Analysis for Power Planning, Evaluation and

Reporting (DAPPER) computer program (which is copyright by SKM System Analysis, Inc). Refer to Appendix

K for design calculations.

Prior to construction, the construction contractor will verify utility locations. If required, the power line relocations

and removals will be accomplished by the local electric company. The contractor will arrange for the timely

relocations and removals.

3.4.4.2. LFG Collection and Treatment System. Overhead electric power will be installed by the electric

company at the direction of the Contractor. The Contractor will provide and install a 150 kVA padmounted

transformer and extend power to the panelboard MDP at the flare station equipment pad. The utility will connect

their line to the new transformer and install a new watthour meter. Panelboards MDP and RCP will be in NEMA

4 enclosure (weatherproof) and will feed all equipment, lights, and receptacles. Process area lighting will have be

switched from the panelboard circuit breakers. Two flood lights (one on each end of the process area) will be

photocell control with manual override from the panelboard circuit breakers.

3.4.5. Disposal of Groundwater Encountered During Construction. Groundwater that may be encountered

during construction activities will be land applied in accordance with specification section \-01570=\: Disposal of

Water. A National Pollutant Discharge Elimination System (NPDES) permit pursuant to the Clean Water Act will

not be required for land application within the site limits (refer to the Appendix G attached memorandum regarding

NPDES Storm Water Discharge Permit Regulations). Land application will be performed within the limits of the

cover system below the foundation layer by discharging groundwater at a rate which will allow it to percolate into
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\ the soil. No sheeting action, soil erosion, or discharge into any waterways will occur. The land application will be

done entirely within the limits of the final cover system.

3.4.6. Disposal of Decontamination Water. All collected (by means of containerizing) decontamination waste

water will be disposed under the foundation layer of the landfill cover system. All waste water collected after the

placement of the foundation fill layer will be disposed of off site in accordance with applicable Federal and State as

well as local regulations.

3.5. Settlement Analysis.

3.5.1. General. A settlement analysis was performed to evaluate consolidation of waste and soil materials and the

subsequent impact on cover system design. The major mechanisms of refuse settlement are:

•Mechanical consolidation or void ratio reduction by distortions, bending, crushing, and material
reorientation,
•Raveling or the movement of fines into large voids,
•Physical-chemical changes from corrosion, oxidation and combustion, and
•Bio-chemical decomposition from fermentation and decay.

There are several factors that affect the magnitude and rate of settlement and are often influenced by each other.

These factors include:

/' •Refuse type or characterization (e.g., construction debris versus municipal wastes),
•Refuse density and void ratio,
•Content of decomposable materials,
•Waste fill depths,
•Imposed stresses,
•Stress history (landfill operational history), and
•Environmental factors such as moisture content, temperature, and gases
present.

3.5.2. Methods and Results. Little if any settlement is anticipated around the perimeter of the landfill because

most of these areas will be regraded to remove waste and will be capped with a limited thickness of cover soils. The

majority of the settlement will occur along the ridge of the cap where the existing waste layer is anticipated to be

the thickest and the most new fill materials will be placed. For this reason, total long term settlement of the cover

system was calculated at selected locations along the crest of the cap. The maximum thicknesses of cover materials,

random fill and regraded refuse, and existing waste were assumed to be 5.5 feet, 13 feet, and 15 feet, respectively. The

sand foundation will undergo instantaneous consolidation with increased stress. Consequently, long term settlement

of the foundation soils was not considered.

Two procedures were utilized to estimate the settlement of the landfill cover system; a method presented by George

\ F. Sowers in his paper Settlement of Waste Disposal Fills, dated 1973, from Proceedings, Eighth International
/
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Conference on Soil Mechanics and Foundation Engineering, Moscow, [Former] USSR and a method presented by

Edil, Ranquette, and Wuellner in their paper Settlement of Municipal Refuse compiled in Geotechnics of Waste Fills.

Typical calculations are presented in Appendix A.

Sower's method utilizes traditional settlement calculation procedures and waste properties in place of soil properties.

For the analyses, compressibility properties were selected that reflected a low organic content and conditions

unfavorable for decay. These were chosen to correspond to the large amount of sand, construction debris, and

calcium sulfate and limited amount of municipal refuse in the landfill material. These properties were also selected

to reflect the age of the waste. The majority of primary consolidation of the construction debris/sand landfill

material and random fill will occur during fill placement and little if any additional mechanical settlement is

anticipated. For other wastes streams present, including the municipal waste and the calcium sulfate, the

consolidation of the waste due to the placement of the landfill cover materials, will occur rapidly and is complete

in essentially one to two months after placement. For these reasons, the primary settlement that occurs after

construction was estimated to be 10 percent of the total primary settlement. Total post construction settlement,

both primary and secondary, along the crest of the cap was estimated to range from 4 to 6.5 inches using Sower's

method.

Edil, Ranquette, and Wuellner present a method for estimated secondary compression of waste using a model

originally developed for estimating the settlement of peats. Compressibility properties were selected from a limited

list of empirical parameters presented in the paper. Total settlement calculations based on this model compared well

with the results from the previous analysis.

3.5.3. Conclusions. Settlement analyses of waste fills provide only an approximation of the long term settlement

of the cover system. Actual versus theoretical settlement can vary significantly due to the difficulty in determining

appropriate engineering properties for the waste, the inhomogeneity of the waste, and the limited knowledge of the

distribution and thickness of waste materials. For this site, the results of the settlement analysis indicates that only

limited post construction total or differential settlement is expected due to the age and composition of the landfill

materials. Alteration of design grades will be minimal and will not affect post-closure surface or subsurface drainage.

3.6. STABILITY ANALYSIS. Static stability of the cover system veneer was evaluated using conventional infinite

slope methods for no seepage and seepage conditions. In addition, the stability of the cover system was analyzed

using limit equilibrium methods that considers toe buttressing as described in Stability and Tension Considerations

Regarding Cover Soils on Geomembrane Lined Slopes (Koerner, 1993) and Stability ofGeosyntbetic-Soil Layered Systems

on Slopes (Giroud, et. al., 1995).
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) According to RCRA Subtitle D Seismic Design Guidance for Municipal Solid Waste Landfill Facilities (USEPA 1995),

the Himco Dump Superfund Site is not located within a seismic impact zone. A seismic impact zone is defined as

an area having a 10 percent or greater probability that the peak horizontal acceleration in lithified earth material,

expressed as a percentage of the earth's gravational pull (g), will exceed 0.10 g in 250 years. There is no similar RCRA

Subtitle C seismic design guidance or regulation. Based on this data, the site is not located in a seimically active area

and a seismic analysis was not performed.

Veneer stability of a cover system is governed by the weakest material or interface. Typically, the weakest interface

(i.e., the interface with the lowest shear strength) includes at least one geosynthetic material. The cover system for

this project consists of several interfaces which include geosynthetics. These interfaces are the select fill to

geocomposite, geocomposite to geomembrane, geomembrane to GCL, and GCL to foundation layer interfaces. As

discussed previously, the geocomposite consists of two non-woven geotextiles bonded to a geonet core.

Consequently, geocomposite interfaces will have non-woven geotextiles in contact with select fill and geomembrane.

Similarly, the non-woven geotextile side of the GCL is specified to be placed against geomembrane. The other side

of the GCL, which can be either a woven or non-woven geotextile, will be placed against the foundation layer. Non-

woven goetextiles generally have superior interface shear strength charecteristics as compared to woven geotextiles

and will be utilized to increase the stability of the cover system. Textured geomembrane, which has superior

) interface shear strength charecteristics as compared to smooth geomemebrane, will be placed on the IV to 4H side

slopes and a short distance up the 4 percent top cap to enhance cover system veneer stability. Internal strength of

the reinforced GCL and geocomposite also require consideration. To insure that these products are adequately

reinforced or bonded so that internal shear strength is not the weakest plane, specifications require the GCL and

geocomposite to have peel strengths of 15 pounds (ASTM D4632) and 2 pounds per inch (ASTM D413), repsectively.

Based on the material requirements and limited loads imposed by the cover system soils, the internal shear strength

of the GCL is not considered critical to stability. Simalarly, the internal shear strength of the geocomposite is not

considered critical to stability based on required material properties.

The IV to 4H side slopes are the most critical with respect to slope stability and the textured geomembrane to GCL

and GCL to select fill are the most likely critical interfaces in the cover system. Most of the IV on 4H slopes have

a length of less than 40 feet. The longest IV to 4H slope is located on the east central side of the cover system and

has a slope length of length of approximately 70 feet and a hieght of approximately 17 feet. As designed and with

a specified minimum assumed interface friction angle of 18 degrees, the cover system on the IV to 4H side slopeshas

a minimum factor of safety of 1.3 for a no seepage condition utilizing an infinite slope analysis. Seepage forces, if

allowed to develop, will result in a decrease in the factor of safety. To preclude this from occurring, the

geocomposite drainage layer was designed to accommodate all inflow to prevent the buildup of water above the

) geomembrane into the select fill layer. In addition, a double layer of geocomposite will be utilized on the IV to 4H
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side slopes to insure the effecient conveyance of water to the subdrain system. If toe buttressing effects are

considered, the factor of safety of the IV to 4H cover system side slopes is approximately 1.4. The analyses assume

that the geosynthetic components will not be in tension and adhesion and cohesion are neglected. The factors of

safety against sliding on the IV to 4H slopes exceed the recommended minimum value of factor of safety of 1.25 for

slope stability analysis as outlined in Guide to Technical Resources for the Design of Land Disposal Facilities,

(EPA/625/6-85/018).

The stability of the top slope of the cover system is not as critical due to the minimal 4 percent grade. A smooth

geoembrane will be utilized on the top slope because interface shear strength is not as critical. Assuming the critical

interface in the top slope has a friction angle of 7 degrees, which is representative of a hydrated bentonite, the

resulting factors of safety is approximately 3.0 for the no seepage condition utilizing an infinite slope analysis. This

indicates that only a minimal interface friction angle, which is readily attainable with the selected materials, is

required on the 4 percent slopes to maintain the stability of the cover system.

Confirmatory direct shear testing of the GCL to textured geoembrane and GCL to foundation fill interfaces will

be performed prior to construction as required in the specifications. Testing will be performed under conditions

that are representative of field conditions.

3.7. HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE MODELING.

3.7.1. General. The Hydrologic Evaluation of Landfill Performance model was used to evaluate the overall

performance of the cover system and its individual components. HELP models the hydrologic processes occurring

in the landfill system including surface runoff, infiltration, percolation, evapotranspiration, soil moisture storage,

surface storage, lateral subsurface drainage, snowmelt, vegetative growth, and leachate production. The HELP model

requires three general types of input data: climatological, geometric, and soil characteristics. These are discussed in

the following sections.

3.7.2. Clitnatologic Data. Evapotranspiration, precipitation, temperature, and solar radiation climatological data

are required model input parameters. Base climatological data used in the model were obtained from Climates of the

States, published by the National Oceanic and Atmospheric Administration (NOAA). Thirty-year monthly mean

temperatures and rainfalls recorded at the South Bend, Indiana weather station, between 1951 and 1980 were utilized

for modeling. South Bend is located approximately 30 miles west of the site. The HELP model synthetically

generated daily precipitation and temperature values for this landfill for a 30-year period based on manually input

data and the modeling parameters for the city of Fort Wayne, Indiana which is located 80 miles southeast of the site.

Fort Wayne was used because it is the closest city to the site that is available in the HELP model.
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3.7.3. Cover System Model. Five layers were used to represent the cover system in the HELP Model. In the

model, Layers 1 and 2 were defined as vertical percolation layers, Layer 3 as a lateral drainage layer, Layer 4 as a

geomembrane liner, and layer 5 as a soil barrier layer. The uppermost layer, Layer 1, the topsoil layer, was modeled

using the programs default values for a sandy silt. Layer 2, the select fill layer, was modeled using the programs

default values for a poorly graded sand. The hydraulic conductivity of this layer was varied from 10"3 cm/sec to 10"2

cm/sec to model potential material properties in order to determine the effect on the head buildup in the drainage

net. The hydraulic conductivity of the on-site sandy material ranged from 10"* cm/sec to 10"2 cm/sec as determined

using Hazen's equation. However, the predominant hydraulic conductivity was of the 10"2 cm/sec magnitude. Layer

3, the geonet drainage layer, was modeled using the programs default values for a drainage net with the exception

of in-plane hydraulic conductivity. The in-plane hydraulic conductivity of this layer was modeled to meet the

requirements in the specifications. Layer 4, the geomembrane, was modeled using the programs default values for

a geomembrane with a hydraulic conductivity of 10"n cm/sec. The geomembrane was specified to have a total of

7 defects (holes) per acre to account for installation and manufacturing imperfections and a good placement quality.

Layer 5, the geosynthetic clay layer was modeled using the programs default values for a bentonite mat. The

hydraulic conductivity of the bentonite mat was 10"'°cm/sec. The program initialized the starting water content of

the soils for the 30-year period modeled.

3.7.4. Drainage Layer Modeling. The HELP model was used to determine the peak daily maximum flow rate

and head in the drainage layer. To determine the maximum flow rate, the drainage layer geocomposite (i.e., geonet

for modeling purposes) was determined by assigning the highest transmissivity values available. The geocomposite

was then sized to accommodate the peak daily flow utilizing partial factors of safety to account for intrusion of

adjacent geosynthetics into the geonet core space, for creep deformation of the geonet, for chemical clogging, and

for biological clogging. The peak daily drainage from the geocomposite was estimated at approximately 75 cubic

feet per day per linear foot for the maximum drainage length of 500 feet on a 4 percent slope. A slope of 3.85 percent

was also modeled to account for possible future settlement. There was no change in maximum head or flow rate
with the slight reduction in slope. The peak daily head in the drainage net is less than 0.2 inches. The transmissivity

of the geonet is specified as 20 gallons/minute/foot under an applied normal pressure of 1.45 psi and a hydraulic

gradient of 0.1.

3.75. Cover System Effectiveness. Results from HELP modeling indicates that only 0.0006 percent of the total

precipitation will infiltrate through the cover system and into the landfill waste. Based on these results, the cover

system is extremely effective in preventing water infiltration into the waste mass.
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3.8. HYDROLOGIC DESIGN.

3.8.1. General. In order to design the landfill cover sytem, drainage ditches and culverts, and to lay out the site

drainage, it was necessary to analyze site rainfall and runoff. The Corp's Hydrologic Engineering Center's HEC-1

Model was used. Discharge values computed using the HEC-1 model were spot checked using USGS Regional

equations and the Rational Method.

The Himco Dump Superfund Site is located on the northwest edge of Elkhart, Indiana, in an area of wetlands and

woods north of the St. Joseph River. The natural surface drainage for the site is towards the Manning Ditch, located

roughly 0.5 miles west, through a swale and a wetland. Some drainage enters the site from "upstream" areas between

the landfill and the Elkhart Municipal Airport.

The 25-year storm event was used as the criteria for the analysis based upon the required design rainfall parameter

cited on page 3066 of the Indiana Register, Vol 18, No 11, 1 August 1995. A 50-year storm was used to size the

culvert under the southern access road. Runoff volumes were computed in order to determine if sufficient storage

would be available on site to store runoff from the cover sytem and tributary basins which drain onto the property.

An average annual volume of runoff from the cover system and surrounding catchments was estimated in order to

evaluate the feasibility of discharging all runoff to the shallow aquifer and eliminating the need for surface runoff

from the site.

3.8.2. Rainfall-Runoff Model. The HEC-1 model was set up for each of the two parts of the site drainage.

Kinematic wave modeling was used to transform the precipitation excess to runoff for most of the site. Muskingum-

Cunge channel routing was used where drainage ditch dimensions were available for the cover system.

The landfill and surrounding area were sub-divided into two major regions according to whether the drainage entered

the north stormwater detention pond on the east side of the landfill or the west stormwater detention pond on the

west side of the landfill. Those two areas were further subdivided into six subbasins each. Subbasins originating on

the cover system were defined according to the flow path to the north or west stormwater detention ponds.

Upstream subbasins were divided according to the culverts that they passed through enroute to the borrow areas.

A map of the subbasins is shown in Figure 1 in Appendix H.

3.8.3. Model Parameters and Inputs. The HEC-1 Kinematic wave model transforms the precipitation excess to

runoff based upon the loss rates provided in the model. Hydrologic routing was used to convey the runoff to the

basin outlet through channels with various levels of resistance to flow. Rainfall and basin parameters were defined

in order to model the runoff hydrographs from the site.
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3.8.3.1. Rainfall Depth, Frequency and Duration. The rainfall depth, frequency and duration values were derived

from the National Weather Service (NWS) publications "NOAA Technical Memorandum NWS HYDRO-35" and

"Technical Paper No. 40" for Elkhart, Indiana. No depth-area reduction from the point rainfall was required, as the

drainage area is less than 10 square miles. The rainfall values are summarized in Table 3-1.

TABLE 3-1
RAINFALL DATA FOR THE HEC-1 MODEL FROM NWS

PUBLICATIONS

Duration

5 min

15 min

60 min

2 hour

3 hour

6 hour

12 hour

24 hour

Depth (inches)

25-Year Frequency

0.64

1.32

2.41

2.60

2.80

3.30

3.80

4.50

50-Year Frequency

0.71

1.45

2.71

2.85

3.10

3.70

4.20

5.00

There are three rainfall measuring sites near Elkhart, Indiana that could be used to estimate the rainfall at the Himco

site from future storm events. These are:

•Goshen College, IN (hourly & daily precipitation)
•South Bend WSO, IN (hourly & daily precipitation)
•White Pigeon, MI (daily precipitation)

3.8.3.2. HEC-1 Model Parameters. The areas, slopes and drainage lengths were obtained from maps of the area.

Maps of the landfill cap and borrow areas were used to obtain parameters for the subbasins on the site. The USGS

quadrangle maps for the area were used as a source of basin parameters for subbasins draining towards the site.

The runoff channels were defined using a number of sources. The landfill cover system design plans were used to

determine the channel dimensions for the Muskingum -Cunge channel routing. The channel Manning's "n" values

were estimated based upon proposed vegetative cover. These "n" values were estimated to be 0.045 for the

constructed channels and 0.10 for over bank flows. Overland flow n values were assigned a value of 0.40 for the tall

grass expected to cover the cap. The off-site channel parameters were estimated from aerial photographs, the
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quadrangle maps and the culvert sizes provided by the city of Elkhart for the channels running under the expressway

to the north. Manning "n" values for overland flow through the woods and underbrush upstream of the site were

assigned values of 0.60, while the channels were assigned 0.20.

The future dimensions of the borrow areas/detention ponds were developed from the preliminary plans. Those

plans were modified by increasing the size of the two water bodies so that they would have sufficient volume to store

the 25-year event without backing water through the culvert into the neighborhood to the east.

Loss rates were estimated using the Initial and Uniform Loss Method. Initial and uniform loss rates for the cap were

assigned on the basis of earlier studies done within the branch. An initial loss rate of 0.10 inches was used for very

wet antecedent conditions and a constant loss rate of 0.05 inches was used for the thin soil blanket of the cap. Loss

rates for the sandy soils surrounding the project included an 0.3 inch initial loss and 2.5 inch to 5 inch per hour

constant loss rate. The loss rates for the off-site subbasins were adjusted from initial estimates to match flows that

would pass through the culverts within^allowable headwater constraints of the expressway.

3.8.4. Peak Discharges and Runoff Volumes. The computed peak discharges and volumes from the 25-year, 24-

hour design storm are listed in Table 3-2.

TABLE3-2
DISCHARGES & RUNOFF VOLUMES FROM SELECTED SUBBASINS

Subbasin Description

Landfill Cap, North Portion (To
Quarry)

At Cap Road Culvert

At East Ditch Outlet

Landfill Cap, South Portion (To Pit)

At South Ditch Outlet

All Drainage From Cap

N. & E. Basins (Incl. Off-site to Quarry)

Cap Portion

All Off-Cap Portion (Incl. Quarry)

Off-Site Through Culverts

Drainage Area
(Acres)

33.54

3.78

10.37

20.61

18.37

54.15

116.29

33.54

82.75

56.96

Peak Flow (25-
Year)
(cfs)

117

17

38

80

74

197

203

117

103

32

Total Run-Off
Volume

(acre-feet)

9

1

3

6

5

15

21

9

12

7
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TABLE 3-2
DISCHARGES & RUNOFF VOLUMES FROM SELECTED SUBBASINS

Subbasin Description

Northwest Basins (Incl. Pit)

Cap Portion

All Off-Cap Portion (Incl. Pit)

Off-Site Through Culverts

Drainage Area
(Acres)

363.16

20.61

342.55

324.5

Peak Flow (25-
Year)
(cfs)

117

80

51

42

Total Runoff Volume From All Sources

Total Run-Off
Volume

(acre-feet)

28

6

22

17

49

3.8.5. Volumes Stored And Elevations Reached. The potential to fill the storm water detention ponds with the

25-year storm runoff was evaluated. The only significant change in the basin from pre-project conditions was the

increased runoff from the landfill cover system. Assumptions utilized in analyses were:

•Groundwater losses during 25-yr, 24 hour storm:
-Loss to water table at starting elevation - 0 cfs
-Loss to water table at max design pools = 0.1 cfs

•North Storm Water Detention Pond:
-Starting water surface elevation in a dry year = 754.0 ft msl.
-Starting water surface elevation in a wet year = 756.1 ft msl.
-Design Surface Area: @ 756 ft msl - 23.8 acres, @ 758 ft msl - 25.2 acres

•West Storm Water Detention Pond:
-Starting water surface elevation in a dry year = 755.0 ft msl.
-Starting water surface elevation in a wet year = 758.2 ft msl.
-Projected Surface Area® 755 msl = 13.85 acres, @ 756 ft msl - 14.80, @ 758 ft msl - 18.53 acres,
@ 759 ft msl - 19.61 acres

HEC-1 model supplied the following routing results:
•North Storm Water Detention Pond:

-Full Pool Elevation - 757.1 ft msl (30" RCP inlet invert)
-At projected size (25-yr storm)

-Max water surface elevation in a dry year - 755.6 ft msl.
-Max water surface elevation in a wet year •= 757.0 ft msl.
-Storage — 21.4 acre-feet
-Peak outflow = 0 (assume blocked by flap gate on 30" RCP)

•West Storm Water Detention Pond:
-Full Pool Elevation - 758.2 ft msl (Invert of natural swale).
-At present size (25-year storm)
-Max water surface elevation in a dry year — 756.7 ft msl.
-Max water surface elevation in a wet year = 758.7 ft msl.
-Peak Storage - 9.6 acre-feet (wet year)
-Peak outflow = 22 cfs through swale to wetland (wet year)
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3.8.6. Verification by USGS Regional Equations. USGS has developed regional equations for predicting peak

discharges from ungaged watersheds for each state. The equations are published in USGS Report "Water-Resources

Investigations Report 94-4002". The state of Indiana was divided into seven regions. Elkhart is located in Region

1. The equation for the 25-year peak discharge is:

Q25 - 11.8*DA*0.697 * (STOR+1) "-0.253 * (PREC-30)*1.093

where:
Q - Peak Discharge in cubic feet per second.
DA = Contributing Drainage Area in square miles.
STOR - Percent of Contributing Drainage Area covered by lakes, parks and wetlands.
PREC = Mean annual precipitation in inches.

Where significant urbanization is present, the USGS has provided another empirical equation to adjust for man-made

changes to the watershed. This was applied as needed. The results of this analysis for two sub-watersheds is shown

in Table 3-3.

TABLE 3-3
COMPARISON OF COMPUTED PEAK DISCHARGES FOR THE

25-YEAR EVENT

Sub Area

Off Cap Subbasin B-3

Off Cap Subbasins B-2

Q (USGS)

5.0

19.0

Q (HEC-1)

7.5

23.0

3.8.7. Verification By Rational Method. The Rational Method was also used to check the discharges computed

using the HEC-1 model, as well as to compute discharges for small drainage areas not modeled individually. The

Rational Formula is of the form:

Q-CiA

where:
Q - Peak Discharge in cubic feet per second
C — A dimensionally adjusted runoff coefficient that accounts for land use, slope and runoff conveyance.

A "C" value of 0.50 was selected for the landfill caps on the basis of the land use being turfed side
slopes with a slope in the range of 2% to 10%.

i — Rainfall intensity in inches per hour. The rainfall intensity was derived by developing a table of rainfall
intensities for durations ranging from 5 minutes to 6 hours for the 25- and 50-year rainfall events

as defined in the NWS Publications Hydro -35 and TP-40 as shown in Table 3-4.
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TABLE 3-4
RAINFALL INTENSITY - DURATION - FREQUENCY TABLE FOR ELKHART, INDIANA

Frequency

Duration

5 minutes

15 minutes

60 minutes

2 hours

3 hours

6 hours

25-Year

Intensity (iph)

7.68

5.28

2.41

1.30

0.93

0.55

50-Year

Intensity (iph)

8.52

5.80

2.71

1.42

1.03

0.62

The values were then plotted to allow an intensity to be chosen for each subbasin depending upon its time of

concentration (Tc). The times of concentration for overland flow were developed from a nomograph derived by

P. Z. Kirpich and reproduced in many design manuals. Overland time of concentration was doubled for grassed

waterways on the cover system.

A —Contributing drainage area in acres. Drainage areas were determined for selected drainage basins and
sub areas of the landfill cover system. Table 3-5 summarizes the Rational Formula parameters,

the resulting discharges and the peak discharge derived from the rainfall runoff model.

TABLE 3-5
RATIONAL FORMULA COEFFICIENTS AND RESULTS FOR 25-YEAR EVENT

SUB AREA

Cap Subbasin A-l

Cap Subbasins A-l & A-2

Cap Subbasin B-4

Road Ditch portion of B-4

C

0.5

0.5

0.5

0.5

i

7.9

0.2

0

9.2

A

3.78

10.37

18.37

1.1

Q Rational

15

27

46

5

Q HEC-1

17

38

78

- '

3.8.8. Mean Annual Runoff. The mean annual runoff was estimated in order to determine approximately what

volume of water must pass through the two storage area on the property and into the groundwater during an average

year. The following assumptions were made in estimating the combined average annual runoff volume into both

detention areas:

•Assumptions:
-Mean annual precipitation is 36 inches (Climatic Atlas).
-Mean annual evaporation is 34 inches (NOAA Tech Rept NWS 33).
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-90% of precipitation falling on the cap will eventually go to the groundwater through the ponds,
(remainder is evapotranspiration).
-2 to 10% of precipitation falling on the off-site subbasins will enter the ponds.
-100% of the precipitation falling on the ponds is runoff, but evaporation losses are subtracted from
the free water surface in the balance.
-75% of precipitation falling around the ponds contributes to the ground water inflow (remainder
is evapotranspiration).

•Average Annual Runoff Summary
-From landfill cover = 146 acre-feet
-From off-site subbasins = 29 acre-feet
-From detention areas — 45 acre-feet
-TOTAL TO GROUNDWATER - 220 acre-feet

•Average Annual Loss from Detention Areas to the Water Table, without raising the pool water surface
elevations.

-Average Horizontal Transmissivity = 0.0022 cm/second (From Section 2.3)
-Average Vertical Transmissivity — 0
-Assume loss to water table occurs from an average 0.5 foot difference in head from pond level to
water table level.
-Pond perimeters = 9270 feet
-With 4630 square feet of seepage, outflow — 242 acre-feet

•Given the assumptions, it appears that the runoff from an average year's precipitation will be conducted
to the water table without surface runoff or a long-term rise in pond water levels.

3.8.9. Miscellaneous Design Information. A 24-inch RCP diameter culvert in the drainage channel near the

southeast corner of project was designed using the following criteria:

•Inlet Type — headwall or Flared End Section conforming to slope.
•Length -60 feet.
•Allowable Headwater = 4 feet.
•Channel bottom is 5 feet wide with IV to 4H side slopes.
• Outlet control with a slope of 0.003.
•50-year storm.

The 25-Year peak discharge for cover system road ditch on the northwest corner of the cover system is 5 cfs.

3.8.10. Comments and Conclusions.
3.8.10.1. Effects of a High Water Table. Based upon ground water data presented Section 2.3.10, water levels are

very close to the surface at the dump site according to observation well data collected between 1980 and 1989. In

a dry year, the water table is several feet below much of the land surface. In a wet year, the water table is at the

ground surface at the project's west end.

The occurrence of the high water table necessitated several changes in the dimensions of the storm water detention

areas to accommodate runoff from the landfill cover system and surrounding area in wet years. The detention areas
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were enlarged in order to store most of the runoff from the 25-year storm on site in a wet year and all of it during

drier years.

Given the final dimensions, only a modest increase in the peak discharge from the west storm water detention area

to a natural swale towards the west would occur in a wet year. With a ground elevation in the swale of 758.2 ft msl

and a groundwater table elevation of 759.2 ft msl, it is evident that there would be flow in the swale even if the

landfill cover system were not built. Effects on the wetlands between the west storm water detention area and the

Manning ditch should be minimal.

Assuming that no berm is placed across the swale and the natural ground surface west of the west storm water

detention area is undisturbed, a small peak flow will be discharged to the west via the swale during the design storm.

The peak will amount to 22 cfs when the 25-year, 24 hour flood is routed through the full pool. Given the wide and

shallow swale dimensions, flow depths of less than one foot are anticipated. With marsh vegetation and mild slopes,

no erosion damage is anticipated.

Then north storm water detention pond design dimensions were enlarged to accommodate the 25-year storm's

runoff on site for the range of ground water levels recorded for the period 1980 to 1989. No water would be

discharged back through the 30-inch diameter RCP to the east towards the residential area during the design storm.

Any additional runoff generated by the landfill cover system would ultimately be discharged to the water table.

3.8.10.2. Implications of the Annual Groundwater Balance. In an average year, it is likely that the annual runoff

can be dissipated by outflow to the groundwater table, without a progressive increase in the stages of the ponds. If

several wet years were to occur back to back, it is likely that the detention areas, as well as every pond nearby would

increase in size and depth.

3.8.10.3. Limit Drainage into the North Storm water Detention Pond. Given the possibility of water backing

into the residential area by way of the 30-inch diameter RCP in events more severe than the 25-year storm, drainage

to the north storm water detention pond should be limited to off-site inflows from the east and landfill runoff from

the north and east portions of the cover system. No culverts should be placed under the road to the LFG treatment

facility to drain water from off-site areas to the north into the north strom water detention pond.

3.8.10.4. Design Issues. Since an event will occur that will exceed the capacity of the west storm water detention

pond, it is prudent to retain access to the swale running west towards the marsh and the Manning Ditch. No berm

should be placed around the west storm water detention area so that a surface water "emergency spillway" will be

provided.
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A similar low-cost solution to the problems near the north storm water detention pond does not present itself.

Higher ground water levels to the west make it undesirable to connect the two bodies of water. Presently, the only

spillway from the north storm water detention pond is for water to back up through the 30-inch diameter RCP into

the residential area east of the landfill during a big storm. A flap gate will be installed, but may not help reduce water

levels in the neighborhood east of the road. Runoff from the neighborhood is a major source of inflow to the north

storm water detention area. Storm water would simply pond around the entrance to the 30-inch diameter RCP east

of the road if blocked by high water surface elevations in the north storm water detention area and a closed flap gate.

If it becomes necessary to store events larger than the design storm or volumes greater than the average annual

runoff, expanding the detention areas northward should be considered. The initial borrow area dimensions were

adjusted during design to accommodate the average annual runoff and discharge it to the regional watertable. The

north storm water detention area's dimensions were also adjusted during design to accommodate the 25-year storm

without water backing into the neighborhood east of the site.

3.9. DRAINAGE CHANNEL DESIGN.

3.9.1. General. Drainage channels are provided along the east and south sides of the landfill to convey cover system

surface water run-off to the storm water detention ponds. The hydraulic design of the drainage channels is provided

in the following sections.

3.9.2. South Channel. The south channel drains the southwest portion of the landfill cover system. This channel

begins at channel station 15 + 50, near the south-central edge of the cap, and continues in a westerly direction where

it exits into the west storm water detention pond. The peak 24-hour, 25-year discharge for the south channel was

determined to be 75 cfs as discussed in Section 3.8.

3.9.2.1. Profile Computations. Water surface profiles were developed using the HEC-2 standard step backwater

model version 4.6.2., dated May 1991. Cross sections for the main channel were design sections from the cover

system grading plan. Exit channel cross sections were developed using the HEC-2 channel improvement option.

Starting conditions were varied from normal depth, critical depth, and potential lake elevations based on ten years

of ground water records, varying from 753 to 759 ft msl. At a maximum Manning roughness factor of 0.070, normal

depth is 3 feet. At a minimum Manning roughness factor of 0.035, the peak velocity is 2.7 feet per second (fps). No

channel protection is required for this reach. Where the channel exits the cap perimeter to a steep slope, the flow

goes through critical depth with a velocity of 5.4 fps. Riprap erosion control is required for this reach. Design of

the riprap protection is discussed in Section 3.9.4. A one foot high endsill at the end of the slope acts to break up

the critical flow. The channel depth is three feet except for a nine foot section upstream from the endsill where the

depth increases to four feet. Additional height is needed at this location because the endsill could create a hydraulic
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jump higher than the designed channel banks. For design conditions, freeboard for the low roughness profile varies

from 0.5 to 2.0 feet, and freeboard for the high roughness profile varies from none in the main channel reach to 1.0

to 2.0 feet at the channel exit. Refer to Plates 1 and 2 in Appendix H for channel and water surface profiles for the

south drainage ditch.

3.9.2.2. Channel Geometry. The main channel is trapezoidal in shape with a 5 foot bottom width and IV to 4H

side slopes. The depth of the trapezoid varies between 2 and 3 feet with a four percent breakaway slope on the

landfill side and a low berm on the outside. The main channel extends approximately 1,550 feet with a slope of

0.00259. The upstream and downstream invert elevations are 763.0 and 759.0 ft msl, respectively. At the exit from

the cap, the south channel drops five feet to elevation 754.0 ft msl on a IV to 4H slope. At the bottom of the slope,

a one foot high endsill will help to break up the critical flows. Downstream from the endsill, the channel continues

for approximately 20 feet to elevation 752.5 ft msl. From the endsill to the end of the channel, the channel walls

may be toed down to the ground elevation. Excavation may be required beyond the 20 feet to daylight into the west

borrow area.

3.9.3. East Channel. The east channel drains the south- and north-east portion of the landfill cover system. This

channel begins at channel station 15 + 50, near the south-central edge of the cover system, and continues east and then

north where it exits into the northern storm water detention pond and wetlands. The channel extends about 45 feet

downstream from station 0+00. The peak 24-hour, 25-year discharge for the east channel was determined to be 40

cfs as discussed in Section 3.8.

3.9.3.1. Profile Computations. Water surface profiles were developed similar to the south channel. Cross sections

for the main channel and the exit portion were developed using the HEC-2 channel improvement option. Starting

conditions were varied from normal depth, critical depth, and potential lake elevations based on ten years of ground

water data, varying from 751 to 756 ft msl. At a maximum Manning roughness factor of 0.070, normal depth is 2.2

feet. At a minimum Manning roughness factor of 0.035, the peak velocity is 2.1 fps. No channel protection is

required for this reach. Where the channel exits the cover system perimeter to a steep slope, the flow goes through

critical depth with a velocity of 4.8 fps. Riprap erosion protection is provided in this reach as discussed in Section

3.9.4. A one foot high endsill at the end of the slope acts to break up the critical flow. The channel depth is 2.2 feet

except for a nine foot section upstream from the endsill where the depth increases to 3.2 feet. Additional height is

needed at this location because the endsill could create a hydraulic jump higher than the designed channel bank.

Downstream from the endsill, a small basin prevents critical flows from migrating downstream and undermining

the gabion structure. This differs from the south channel because it is not practical to daylight into the north borrow

area. For design conditions, freeboard for the low roughness profile varies from 0.5 to 2.0 feet, and freeboard for the
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high roughness profile varies from none in the main channel reach to 0.5 to 1.5 feet at the channel exit. Refer to

Plates 3 and 4 in Appendix H for channel and water surface profiles.

3.9.3.2. Channel Geometry. The main portion of the east channel configuration is the same as the south channel

except for the required channel depth of 2.2 feet as opposed to 3 feet. At the exit from the cap, the east channel drops

five feet to elevation 754.0 ft msl on a IV to 4H slope. At the bottom of the slope, a one foot high endsill will help

to break up the critical flows. A two foot deep basin, between elevations 754 and 752 ft msl, exists downstream from

the endsill. The basin mimics the channels five foot width and IV to 4H side slopes, but has a nine foot bottom

length with IV to 3H side slopes. The total basin length is approximately 20 feet. From the endsill to the end of the

channel, the channel walls may be toed down to the ground elevation.

3.9.4. Gabion Design. Erosion protection for the east and south channels was based on peak flow velocities for the

south channel. Velocity computations determined a peak flow velocity of 2.7 fps for the main channel, requiring

no erosion protection. For the steep sloped sections, computed maximum velocity was 5.4 fps. Gabions were
designed for the gabion structures "A" and "B" on the south and east channels, respectively. Gabion height was

determined to be a minimum one foot based on the maximum computed velocity. The gabions will be continuous

for 20 feet upstream from the channel "exit" from the cover system, through the steep gradient section and end sill,

and downstream from the endsill for at least 20 feet. Upstream and downstream from the gabions a 12-inch thick

layer of loose riprap may be required for 10 to 15 feet to have a more gradual transition in channel roughness and

to protect the gabions from being undermined. The gabion structures will be wrapped with geotextile to prevent

loss of fine grained soils.

3.10. SEDIMENT YIELD ANALYSIS.
3.10.1. General. Potential depletion of retention basin storage volume due to sediment deposition was assessed. The

Universal Soil Loss Equation (USLE) was used to evaluate the potential long term average rate of soil erosion from

the landfill cover system. The Modified Universal Soil Loss Equation (MUSLE) was applied to predict the sediment

yield for the 25-year event. Computations were based on guidance from Computation of Watershed Sediment Yield,

Presented at a an HEC training course "Sediment Transport in Rivers and Reservoirs ", July 1988. Average annual sheet

and rill erosion were computed using the USLE for the landfill cap area. MUSLE was used to predict sediment yield

for the 25-year, 24-hour storm event.

3.10.2. USLE Parameters. The following parameters were used to calculate the average annual sheet and rill erosion:

a rainfall erosion index (R) of 150 for north-central Indiana, an erosion control practice factor (P) of 1.0 for the

landfill, a topographic factor (LS) of 0.69 (The topographic factor is based on a 4 percent slope and average slope

length of 400 feet), a soil credibility factor (K) of 0.30 (This soil erodibility factor is representative of soils listed as
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) "good" for use as topsoil in the Soil Survey for Elkhart County, Indiana published by the US Department of Agriculture,

Soil Conservation Service), and a vegetative cover factor (C) of 0.075 assuming no canopy (Cl-1), 70 percent

ground cover (C2-0.20), and 50 percent grass/weeds (C3 =0.375). The resulting average sheet and rill erosion

quantity (A) is 2.3 tons per acre per year.

3.10.3. MUSLE Parameters. The following are parameters used to compute total sediment yield for the 25-year,

24-hour storm event. The storm runoff energy factor (R) is based on peak discharges and runoff volumes from the

hydrologic analysis in Section 3.8. Computations were split between on-site versus off-site runoff into the north

borrow area and the west borrow area. Values of "R" range from 1967 to 4680. For on-site conditions, all other

factors are the same as used for the USLE, above. For off-site conditions, the topographic factor (LS) was left at 0.69,

to be conservative. The flat terrain of the surrounding area would probably yield a topographic factor one half to

one third less than that used for the landfill cover system. The soil credibility factor (K) is 0.20, representative of soils

in the general area. The vegetative cover factor (C) is 0.021 assuming 30 percent canopy cover (Cl -0.85), 90 percent

ground cover (C2=0.10) and 90 percent grass/weeds (C3-0.25). The erosion control practice factor (P) is 1.0. The

resulting sediment yield (A) into the north borrow area is 78.4 tons and 57.7 tons into the west borrow area.

Assuming a soil density of 70 pounds per cubic feet (lbs/ftA3), 78.4 and 57.7 tons converts to 0.051 and 0.038 acre-

feet, respectively.

)
3.10.4. USLE Criteria. Indiana State rule 329 IAC 2-14-19 and proposed rule 329 IAC 10-22-7, both indicate 5

tons/acre/year as the upper limit for average annual sheet and rill erosion from the final cover of a landfill cap. The

EPA recommended guidance of less than 2 tons/acre/year is taken from Technical Guidance Document: Final Covers

on Hazardous Waste Landfills and Surface Impoundments. From the EPA Office of Solid Waste and Emergency Response,

July 1989. The resulting average annual sheet and rill erosion of 2.3 tons/acre/year is very close to the EPA

recommended guidance and substantially meets existing and proposed regulations for the State of Indiana. Excessive

erosion is not expected and additional volume for sediment storage is not necessary.

3.10.5. MUSLE Criteria. Indiana State rule 329 IAC 10-20-12 requires permanent storm water/sedimentation basins

to be designed to handle, simultaneously, the runoff from a 24-hour, 25-year precipitation event and any required

sedimentation storage. As described in the Section 3.8, the borrow areas were designed to hold the 25-year, 24-hour

storm event. The design storm event requires 20 acre-feet of storage volume for flood flows in the north storm water

detention pond and 27 acre-feet in the west storm water detention pond. The sediment yield from the MUSLE of

0.051 and 0.038 acre-feet is minuscule and will not require an increase in storage volume dedicated to sediment.

3.10.6. Summary. The south and east channels were designed to contain the 25-year, 24-hour storm event. Gabion

structures A and B are designed to provide protection against potentially erosive flows where the south and east
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channels exit from the landfill cover system. A sediment yield analysis, using USLE and the MUSLE, provided

average annual and total sediment yield for the 25-year, 24-hour storm event. The sediment yield values were

determined to be within the criteria, requiring no storage volume dedicated to sediment.

3.11. WETLANDS

3.11.1. Impacts. The potential for this project to impact jurisdictional wetlands was investigated during a 29 August

1995 site visit. The only potential wetlands located during this site visit correspond with the August 1992 Ecological

Assessment conducted by SEC Donohue for the EPA Region 5 ARCS program. The wetlands located during this

site visit occur between the quarry pit pond and the landfill, as well as the fringe areas of the L-shaped pond, the

small pond adjacent to the L-shaped pond, and the fringes of the quarry pond. These areas combined will comprise

approximately 0.75 acres of total wetland.

3.11.2. Site Visit. During the August 1995 site visit, soil samples, vegetation samples, and hydrology investigations

revealed the same results for all the wetland areas. Soil samples were taken to a depth of 36 inches. All of the

samples revealed consistent sand to a depth of 36 inches. Organic surface material occurred sporadically but never

to a depth of more than 0.5 inches and appeared to be no more than the previous years die back or associated leaf

litter. Soils contained reddish orange redoximorphic mottles at concentrations less than 1%. The areas did not

contain high levels of organic matter in the surface horizon, did not contain organic streaking in the subsurface

horizons, nor was an organic pan located at the depths sampled (0 to 36 inches). Local soil mapping indicates that

these areas are within a hydric soil component of Tawas. It is possible that an organic pan exists below the depth

of sampling and therefore the soil map unit of Tawas will fulfill the criteria necessary to classify this area as having

hydric soils.

Vegetation at these areas was dominated by Narrow Leaf Cattail (Typha augustifolia). Rough Horsetail (Equisetum

hyemale). and Willow shrubs (Salix interior and Salix nigra). The cattail has a national wetland indicator of obligate

while the horsetail is facultative wetland minus. The willows both have an indicator of obligate, upland.

Considering this, the wetland has been determined to contain a dominance of wetland vegetation and meets the

vegetative criteria of a wetland.

Hydrology at these sites was determined by secondary indicators. Although the areas were not inundated nor were

the soils saturated during the site visit the secondary indicators of dominant wetland vegetation and the presence of

redoximorphic mottles constitute wetland hydrology.

3.11.3. Mitigation. Based upon field investigations and proposed design, it appears as though approximately 0.5

of the 0.75 acres of wetland will be impacted by this project. Mitigation for this 0.5 acres of wetland will be
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accomplished by excavation in the northeast corner of the proposed North Borrow Area followed by planting the

previously indicated species. Approximately 2 acres of the North Borrow Area will be excavated to an average

elevation of 756 ft msl with undulating characteristics ranging from the elevation of 754 to 758 ft msl. Topsoil will

be placed at a thickness of 6 inches and will preferably be obtained from on-site sources. Vegetation to be planted

will consist of Typha angustifolia. Equisetum hymale. Salix interior and Salix nigra. The number of each type of

plants required for mitigation will be 300, 300, 200 and 200 respectively. They will be divided equally and planted

in two separate locations in the mitigation area. The Typha and the Equisetum should be planted at separate

locations at the approximate elevation of 756 feet, areas should be at least 300 feet apart. The Salix should be planted

in separate locations at an approximate elevation ranging from 756 to 758 ft msl. The vegetation to be planted may

be obtained from on site wetland areas and be transplanted to the mitigation areas once grading has been completed

and the planting area approved. On site vegetative borrow will be limited to the taking of 30 percent of an

established plant colony and will be done in a manner that does not threaten the integrity of the plant colony. Plants

should be excavated selectively as to leave no major portions of the plant colony barren. If it is not possible to

borrow from on site sources in this manner and still retain an adequate number of specimens, then off site sources

will need to be identified and utilized. If off site sources for wetland vegetation are necessary, these sources must

meet the same seasonal requirements for reproduction as the on site vegetation. They must be truly representative

of on site vegetation in all respects. The borrow activities and borrow sources for vegetation should be approved

and supervised by an Environmental Protection Agency (EPA) biologist or EPA approved biologist. Further more,

any methods selected for transplanting vegetation must ensure that the vegetation is alive and in good health at the

time of transplanting. If any of the planting locations do not yield at least a 65 percent success rate at the end of one

year following planting activities, they will be supplemented with a 50 percent of original replanting activity. The

only exception to this may occur if the EPA determines that conditions other than the plants have caused the failure.

The elevations and locations of plantings within the planting areas will be established to mimic original conditions.

If an organic pan is discovered at the wetland locations prior to or during excavation, appropriate borrow will need

to be located and established at the mitigation sites. If fluctuating ground water is determined as the source of

hydrology necessary to support wetland vegetation it will need to be reproduced only at the frequency necessary

to support this vegetation regardless of its source. Mitigation will produce wetlands that mitigate in kind.

3.12. POST-CLOSURE MONITORING.
3.12.1. General. Post-closure of the facility includes periodic inspections of cover system features, and landfill gas

and groundwater monitoring as briefly discussed in the following sections. A Draft Operations, Maintenance, and

Monitoring (OM&M) Plan has been developed that outlines post-closure monitoring in more detail. The

construction contractor is required to update this plan to incorporate specific equipment and operation details,

catalog cut-outs, equipment maintenance schedules, and related information.
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3.12.2. Landfill Cover System. On a periodic basis, a physical inspection of the cover system and appurtenances

is required. During the first two years of the post-closure period, inspection will occur on a quarterly basis. Semi-

annual inspection are required for the remainder of the post -closure period. In addition to these scheduled

inspections, additional inspections are required following various precipitation events. Each inspection will consist

of a thorough evaluation of the cover system features to determine their operational condition. Items to be inspected

include security features, access roads, culverts, drainage channels, groundwater monitoring wells, landfill gas

monitoring probes, landfill gas collection and treatment facilities, and the general overall condition of the cover

system.

3.12.3. Off-Site Landfill Gas Monitoring. To identify the off-site release of methane, landfill gas monitoring

probes will be installed around the periphery of the landfill. The gas monitoring probes will be utilized to monitor

for off-site migration of LFG during construction and after final closure.

c**.

The probes are located in areas that are the most critical in term of health and safety of the public as shown on

Drawing G8.04. One line of probes extend from the access road turn-around near the gabion structure at the

northeast corner of the site south to the cap access road. These probes are spaced approximately 200 feet on-center

and are positioned along the perimeter access road just beyond the limits of the cover system. Another line of probes

extend from the southeast section of the cap access road west to near southwest corner of the cap in the construction

debris area. The landfill material in this area is not included under the final cover and are being left in place at this

time. The probes are located in areas that are thought to be outside of the limits of landfill material. During

installation, these wells may have to be moved if landfill material is encountered. The spacing between wells is

variable and is dependent on the location of the probes with respect to the adjacent residences. Near the residences,

the probes are located to provide complete coverage of existing buildings. With the exception of a probe near the

treatment facility, no probes are located along the northern and western perimeter of the landfill. Probes are not

warranted in these areas because the excavations in the borrow areas will create ponds that act as barriers to the

subsurface movement of landfill gases. One probe is located north of the treatment facility to monitor for gases that

may migrate through the access road subgrade.

The gas monitoring probes consist of 10 foot long, nominal 1-inch diameter, 20 slot PVC screen installed in a 6-inch

diameter borehole as shown on Drawing GD.04. A minimum two foot thick bentonite seal will be placed

immediately above the granular filter pack to minimize surface water infiltration. The filter pack will meet the same

gradation requirement as the new groundwater monitoring wells. The probes length were selected to allow the

probes to extend to groundwater. This will allow for monitoring of the entire vadose zone at each probe locations.

The screened intervals of the probes will extend into groundwater to varying depths. Each probe will be fitted with
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^ a sampling port. Each monitoring probe will be finished with a steel protective casing, a two-foot square concrete

pad, and three protective posts to prevent accidental damage to the instrument.

3.12.4. Groundwater Monitoring Wells. In addition to the existing groundwater monitoring wells at the site, a

total of four new monitoring wells (designated WT119A, WT119B, WT120A, and WT120B) consisting of two nested

well site will be constructed south of the Himco Dump and construction debris area during remedial activities.

These wells are designed to provide ground water quality information down gradient of the construction debris area

where elevated levels of volatile organic compounds were detected during pre-design sampling activities. Two nested

well sites are used to decrease the distance between monitoring points to a more appropriate distance given the

uncertainty in the waste disposal history in the construction debris area and the detection of contaminants in

groundwater obtained from the WT116 well cluster. The new monitoring wells will be located horizontally such

that they are approximately equidistant between the southern edge of the construction debris area and down gradient

monitoring wells WT01 and WT105A.

The newly constructed monitoring wells will be screened vertically to monitor the shallow (water table) and

intermediate (approximately 60 feet below ground surface) portions of the water table aquifer. These depths are

identical to those chosen during the pre-design groundwater monitoring. The materials chose for construction of

\ these new monitoring wells, including the riser, screen, filterpack, bentonite, annular seals, and surface completions

are identical to those used for wells installed during the pre-design investigation.

3.12.5. Settlement Monitoring. A total of 17 settlement gages will be installed along the crest of the cap to

monitor settlement of the cover system as shown on Drawing G8.03. The gages can also be used to determine

changes in slope in the LFG extraction well header. The gages consist of a metal plate connected to a rod that

extends into a protective casing that is flush with the final grade. The plate will be located within the select fill layer
above the geosynthetics. The gages will be installed during placement of the select fill and monitored thereafter.

3.13. PERMUTING REQUIREMENTS. The need to obtain specific permits is waived by statute under the

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Section (e) (1), 42 United

States Code 9621 (e) (1), as amended. However, the project has been designed to comply with all identified applicable

or relevant and appropriate federal, state and local standards, requirements, and criteria.
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3.14. HEALTH AND SAFETY. The specifications for the remedial action will present requirements to ensure

that the Contractor performs the work in compliance with applicable regulations, especially 29 Code of Federal

Regulations (CFR) 1910.120, "Hazardous Waste Operations and Emergency Response". The specifications will

require the Contractor to maintain a Safety and Health Program and to prepare a Site Safety and Health Plan (SSHP)

covering all work to be performed under the construction contract. The paragraphs below describe background

information and decision logic involved in determining specific requirements that will be included in the

specifications.

3.14.1. Contamination Characterization. In general, contamination was primarily found in leachate samples from

the Himco Supsrfund Site landfill and surface soils south of the landfill area. Limited contamination was revealed

from the sampling of subsurface soils, groundwater, and waste mass gas. The landfill contents themselves were not

analyzed during the investigation. The contaminants of the greatest occupational health concern for this project are:

Metals, VOCs, and SVOCs (See Tables 3-6 through 3-14 for specifics). These site contaminants are present in low

enough concentrations that Permissable Exposure Lim.it (PEL) accedences are not anticipated at dust levels below

5 milligrams per meter cubed (mg/m3). However, due to the very non-homogeneous nature of the soil at Himco

Dump Superfund Site, some concern still exists for exposure and precautions will be taken to assure that the

contractor can respond to potential releases of these contaminants.

3.14.2. Hazard Assessment and Risk Analysis. This contract will involve the soils to be excavated, soils being

regraded and soils being repositioned under the landfill cap, installation of perimeter air probes, monitoring wells,

landfill gas probes, handling contaminated water, treatment system construction and cap construction. These tasks

have the potential to expose workers to physical, biological and chemical hazards, which are discussed below.

Handling of the contaminated soil will cause the potential for exposure to all site contaminants. Inhalation and

incidental ingestion are the exposure pathways of concern. The following are the tasks of greatest occupational

health concern:

3.14.2.1. General Hazards. The following is a list of general hazards that may be encountered during mobilization,

installing air perimeter probes, excavation, regrading, loading, hauling, stockpiling, installing perimeter monitoring

probes, backfilling and grading the excavation, constructing the treatment system and landfill cap, installing the

landfill gas probes and demobilization.

Physical hazards at the site include:

•Slips, trips, falls, etc.
•Moving equipment.
•Use of power tools.
•Trenching hazards.
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•Falling objects.
•Noise.
•Heat/cold stress (depending on the time of year).
•Utilities
•Dust
•Methane Gas
•Hydrogen Sulfide Gas

Biological hazards at the site include:

•Poisonous and/or thorny vegetation.
•Insect bites, stings.
•Diseases and illness associated with snake and rodent bites.
•Hospital wastes encountered at the landfill.

Chemical hazards at the site include:

•Inadvertent ingestion of contaminated soil.
•Inhalation of contaminated dust.
•Dermal or eye contact with contaminated site soils.

3.14.3. Personal Protective Equipment. Because of the nature of this work, it is possible that engineering controls

and work practices will not be able to provide complete control of the hazards at Himco Superfund Site, therefore,

the contractor will be required to provide personal protective equipment (PPE) to all affected employees. This PPE

will provide dermal and respiratory protection specific to the site hazards. The requirement for use of chemical

resistant outer clothing is not so much for mitigation of dermal exposure as it is a method of ensuring adequate

decontamination of workers prior to exiting the work area. Removal of outer protective clothing during

decontamination will ensure that contaminated soils will not be inadvertently carried away from the site. Selection

of appropriate PPE will be based on task specific hazards and air monitoring results. The Contractor will be

required to establish a written personal protective equipment program in compliance with 29 CFR 1910.120(g)(5).

Basic levels of protection will be similar to those listed below.

•Level D Protection:
• Hard hat
• Safety glasses with side shields or safety goggles.
• Work clothing as prescribed by weather.
• Steel toe and shank work boots.
• Hearing protection (if needed)

•Modified Level D Protection (all elements of Level D above plus):
• Disposable chemical resistant (Tyvek) outer coveralls
• Steel toe/steel shank work boots, chemically resistant or used with disposable chemical resistant

boot covers
• Chemically protective outer gloves (as per PPE program).
• Surgical inner (Latex) gloves. ,
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•Level C Protection (all elements of Modified Level D above plus):
- Full-face air purifying respirator (APR) with cartridges capable of purifying atmospheres
contaminated with particulates and organic vapors.

•Level B Protection (all elements of Level C above plus):
- Positive Pressure Self-Contained Breathing Appartus (SCBA) or supplied air respirator with an
escape 5 minute SCBA.

3.14.4. Initial Levels of Protection for Each Task and the Decision Logic for the Selection.

3.14.4.1. Mobilization/Site Preparation. It is anticipated that a majority of this work will be conducted in EPA

Level D PPE. This part of the project will involve clearing the site for excavation, construction of temporary

fencing, etc.

3.14.4.2. Excavation of Contaminated Soil. The soil to be excavated at Himco Superfund Site is not homogeneous

with regard to contaminant distribution. There is also the lack of analytical results of materials under the soil cover.

The site contaminants found in the Mass Gas and the leachate from the landfill does give cause for caution. The

initial PPE level for this task will be Level B PPE. The Contractor can adjust the PPE level based on real-time

monitoring results. The contractor will, however, be required to establish action levels for upgrading the level of

PPE based upon real-time air monitoring results.

3.14.4.3. Regrading of Contaminated Soil. Due to the landfill contents disposed of at Himco Dump Superfund

Site, the leachate and the trench results of the landfill, Level B PPE should be the initial PPE level during this

activity.

3.14.4.4. Installation of Perimeter Landfill Gas Monitoring Probes and Groundwater Monitoring Wells.

Modified Level D PPE should be sufficient for worker protection during these tasks. Workers should not be

handling contaminated soils, groundwater or leachate. The only exposure should be contaminated particulates or

vapors coming from the landfill itself.

3.14.4.5. Handling Contaminated Water.. After the first layer of clean fill is positioned on the landfill, all

contaminated decontamination, dewatering liquids and any other contaminated liquids will be disposed of off-site.

Due to the non-homogenous potential for the landfill and the dilution that should be present in the contaminated

liquids, Level C PPE should be the initial PPE level during this task.

3.14.4.6. Backfilling/Grading the Excavation. When the contaminated soil has been completely covered, Level

D PPE should be sufficient for worker protection as workers will only be handling and/or exposed to clean fill

material.
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3.14.4.7. Demobilization and Site Closeout. This task will require EPA Level D PPE. See the explanation

provided in paragraph Backfilling/Grading the Excavation.

3.14.5. Air Monitoring/Sampling. Because of the potential for airborne contamination, the contractor will be

required to conduct air monitoring/sampling in order to establish that the levels of respiratory protection are

adequate for the task being performed. Initial levels of respiratory protection for each task will be chosen by the

Contractor. Air monitoring/sampling will determine whether or not a downgrade in respiratory protection can

be allowed or if an upgrade in respiratory protection is needed. In addition, it is important to monitor landfill gases

to also ensure that an explosivt atmosphere does not develop. See the following paragraph for specific details

concerning air sampling strategy and methodology.

3.14.6. Air Sampling Strategy.

3.14.6.1. Time-Integrated Air Monitoring. The calculations for Himco Superfund Site are such that the site

contaminants are present in low enough concentrations that PEL accedences are not anticipated at dust levels below

5 mg/m3. Therefore, time-integrated air monitoring will not be performed.

3.14.6.2. Real-Time Air Monitoring. No calculations were performed to determine action levels for organic

contaminants at any of the sites. The organic constituents with the lowest PELs were selected as indicator chemicals

to monitor. Benzene is present in shallow groundwater at Himco Superfund Site. It has a PEL of 1 ppm. Carbon

Disulfide is present in the deep groundwater and soils at Himco Superfund Site. It has a PEL of 20 ppm. Vinyl

Chloride was present in the Mass Gas and leachate results and a PEL of 1 ppm. Benzene and Vinyl Chloride are

the contaminants with the most restrictive PELs. Carbon disulfide is the contaminant with the next most restrictive

PEL. Action levels for upgrading to Level C PPE were based upon half the PEL for each of these chemicals to be

monitored for by using colorimetric tubes and an organic vapor monitor. Action levels for methane are based upon
25 percent of the Lower Explosive Limit (LEL) in open areas and 10 percent of the LEL in confined spaces.

Chemical specific action levels were based upon half the PELs for Benzene, Vinyl Chloride and 1,1,2-Trichloroethane

(1,1,2-TCA). This allows for working in modified Level D as long as Benzene and Vinyl Chloride are below 0.5

ppm and 1,1,2-TCA is below 5.0 ppm. Dust action levels were based upon one-half the PEL of total particulates.

3.14.6.3. Dust Suppression and Perimeter Monitoring. The contractor will be required to establish a dust

suppression plan . The Himco Superfund Site potentially does pose a risk to individuals from dust. As such, it is

anticipated that dust suppression will adequately reduce risk from fugitive dusts but perimeter monitoring is also

a requirement given site location and numerous off-site receptors.
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3.14.7. Hazard Analysis and Prevention. Topics required by CFR 29 Part 1910, Section .120 (b)(4) CFR 29 Part

1926, Section .65 (b)(4) will be addressed in the SSHP. Where the use of a specific topic is not applicable to the

project, the SSHP will include a statement to justify its omission or reduced level of detail and establish that adequate

consideration was given the topic.

3.14.8. Staff Organization, Qualification, and Responsibilities. The Contractor will be required to develop an

organizational structure that sets forth lines of authority, responsibility, and communication. Part of this

organization will be personnel responsible for oversight and implementation of the health and safety aspects of this

program. Since this site remedial action is being undertaken pursuant to CERCLA, the requirements of 29 CFR

1910.120 apply. Therefore, to ensure a "qualified" person is responsible for health and safety, the contractor will

be required to utilize the services of an Industrial Hygienist certified in Comprehensive Practice by the American

Board of Industrial Hygiene. The Certified Industrial Hygeniest (CIH) will have the primary responsibility for

implementation, oversight, and enforcement of the health and safety aspects of this remedial action.

<'•'•* ' CV

It will not be necessary for the CIH to be on-site for the entire duration of field work. A fully trained and

experienced Site Safety and Health Officer (SSHO), responsible to the Contractor and the CIH, may be delegated

to implement and continually enforce the safety and health program and site-specific plan elements on-site. The

SSHO will be required to be on-site at all times.

Each crew actively working in the contaminated areas will be required to include a fully trained and experienced

Safety and Health Technician to take air samples and perform air monitoring and ensure compliance with the

approved SSHP. The Contractor will be required to have at least one person certified in first air/CPR by the Red

Cross, or equivalent agency, on-site during all site operations.

3.14.9. Training. All employees working on-site who will, have to enter the contamination reduction zone (CRZ)

or the exclusion zone (EZ) will meet the training requirements as specified in 29 CFR 1910.120. These employees

will have completed the 40 hour hazardous waste training requirements and have three days of on-site training. All

supervisory personnel will have an additional 8 hours of training as specified for management of personnel and

activities associated with hazardous waste site activities. Documentation of all training will be required for all

personnel. Eight hour annual refresher training will be provided to those employees who become eligible during

the course of this project. Documentation pertinent to annual refresher courses as required in 29 CFR 1910.120 will

also be required. All employees will be required to attend site-specific training covering site hazards, procedures,

and all contents of the approved SSHP prior to entering the site. Visitor training needs are to be included as required

by the contractor in the SSHP.
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^ 3.14.10. Medical Surveillance. The contractor will be required to institute a medical surveillance program meeting

the minimum requirements established by 29 CFR 1910.120. In order to ensure adequate medical surveillance for

the hazards at this site, the contractor will be required utilize the services of a licensed physician who is certified in

Occupational Medicine by the American Board of Preventative Medicine, or who, by necessary training and

experience, is Board-eligible. The Contractor will be required to provide the physician with a copy of the

employees' anticipated or measured exposure, PPE use, description of the employee's duties, a copy of 29 CFR

1910.120 and information from previous examinations not readily available to the examining physician.

3.14.11. Standard Operating Safety Procedures, Engineering Controls and Work Practices. It will be

established in the specifications that the contractor abide by good hygiene protocol and not allow eating, drinking

or smoking in areas of the site where the inadvertent ingestion of contamination is likely. The contractor will also

be required to perform work in such a manner that a buddy is always available to respond to an emergency in the

Exclusion Zone (EZ). The contractor will be required to show in the SSHP that he/she is aware of proper confined

space entry procedures and that he/she have all the proper instrumentation to monitor confined space atmospheres

prior to entry. Equipment needed is an explosimeter, oxygen deficiency monitor and a total organic vapor detector.

3.14.12. Site Control Measures. Because contamination exists at this site, the Contractor will be required to

) establish work zones and site control measures to prevent the spread of contamination.

3.14.13. Personal Hygiene and Decontamination. Workers will be required to do a gross decontamination

(removal of boots, gloves, coveralls etc...) followed by washing of the hands and face. This decontamination regimen

will be followed prior to lunch/breaks and at the end of the work day. All workers will be required to go through

this decontamination regimen.

i
3.14.14. Equipment Decontamination Facilities and Procedures. At the Himco Dump Superfund Site, the

Contractor will be required to decontaminate all equipment that has come into contact with contamination prior

to the equipment coming into the support zone.

3.14.15. Emergency Response Plan and Contingency Procedures (on-site and off-site). The Contractor will be

required to prepare an emergency response plan in compliance with 29 CFR 1910.120(1).

3.14.16. Heat/Cold Stress Monitoring. Ambient weather conditions will dictate when heat and cold stress

monitoring requirements are appropriate. Ambient temperature readings and the type of clothing worn will affect

the type and extent of monitoring required. The contractor will be required to provide and implement protocols

| for heat and/or cold stress monitoring. It will be required that the contractor comply with the heat stress
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monitoring and prevention requirements published in National Institue of Occupational Safety and Health (NIOSH)

publication No. 85-115. Cold stress monitoring will be in compliance with the American Conference of

Governmental Industrial Hygeniests (ACGIH) Threshold Limit Values and Biological Exposure Indices (current

edition).

3.14.17. Sanitation. The Contractor will be required to provide, in the Support Zone, potable water and washing

facilities consisting of cold running water, towels and soap. At least one toilet will be made available. A clean

lunch/break area will be required in the support zone.

3.14.18. Site Contaminants. Refer to Tables 3-7 through 3-14 for a list of the contaminants detected at the Himco

Dump Superfund Site along with the highest detected level of each contaminan.

3.14.19. Calculations. The following formula was used to determine if site inorganic and volatile contaminants

would pose a risk to workers:

PEL or TLV* X 106mgsoil= Dust level at which
Max det. level Kg soil the PEL/TLV will be reached.

* Whichever of the two is the more restrictive.

The levels of most contaminants is such that exposure to levels exceeding the OSHA PEL/TLV is highly unlikely.

Using the above equation, the following table presents calculation results for inorganic and volatile contaminants

showing the dust level above which the PEL/TLV could be exceeded.
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TABLE 3-6
DUST PEL CALCULATIONS

Contaminant

Anitomy

Arsenic

Beryllium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Zinc

Acetone

2-Butanone

Methylene Chloride

Toluene

Concentration

46.8 mg/Kg

5.8 mg/Kg

0.91 mg/Kg

13.2 mg/Kg

216 mg/Kg

10,100 mg/Kg

245 mg/Kg

14,000 mg/Kg

561 mg/Kg

0.54 mg/Kg

229 mg/Kg

0.14 mg/Kg

0.008 mg/Kg

0.016 mg/Kg

0.031 mg/Kg

TLV/PEL(mg/m3)

0.5

0.01

0.002

0.5

1

5

0.05

10

0.2

0.025

10

750

100

50

50

Dust Level

1.07E+4 mg/m3

1.72E+3 mg/m3

2.20E+3 mg/m3

3.78E+4mg/m3

4.63E + 3 mg/m3

4.95E+2 mg/m3

2.04E+2 mg/m3

7.14E+2mg/m3

3.57E+2 mg/m3

4.60E+4mg/m3

4.37E+4 mg/m3

5.36E+9 mg/m3

1.25E+10mg/m3

3.13E+9 mg/m3

1.61E+9 mg/m3
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Compound

Acetone

Benzene

2-Butanone

Bromodichloromethane

Chlorobenzene

Carbon Disulfide

Chloroethane

Chloroform

1 , 1-Dichloroethane

1, 1-Dichloroethene

1,2-Dichloroethene (total)

Dibromo chloromethane

Ethyl Benzene

Methylene Chloride

Styrene

Tetrachloroethene

1 , 1, 1-Trichloroethane

Subsurface
Soil

(ug/Kg)

15 - 120

5J-12

4J

Deep
Groundwater

(ug/L)

270

0.7J-1J

0.7J-2J

0.013

12

3 J - 4 J

1J

16 J

0.6 J

Shallow
Groundwater

(ug/L)

9 J - 240

0.9 J-3

0.7 J

0.9 J

2J

1J

3J

5 J - 6 J

1 BJ - 19 J

0.8 J - 8

Leachate
(ug/L)

85 - 1,300

32J-97J

13 - 420

4J-130

3BJ

76 J

5J-220

66 - 410

0.15-6,400

mg/L

18 - 550

3J

48 J

520

Surface Soil
(ug/Kg)

8 BJ - 140

2 J - 8

0.8 J

5J

0.7J-2J

3J-16

0.8 J

6J



TABLE3-7
VOCS' RESULTS

Compound

Trichloroethene

Toluene

Xylenes (total)

Vinyl Chloride

DDT

DDE

Subsurface
Soil

(ug/Kg)

4J

Deep
Groundwater

(ug/L)

2J

0.6 J

Shallow
Groundwater

(ug/L)

2] -42

Leachate
(ug/L)

11- 550 J

0.063 - 480,000

mg/L

77 J- 44,000

mg/L

16-47J

Surface Soil
(ug/Kg)

0.9J-4J

2J -31

0.7J-6

12-64

4.1

J = Estimated Concentration
B - Also Detected in Blank

UJ
I

-̂0
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TABLE3-8
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Compound

Naphthalene

2-Methylnapthalene

Dimethylphthalate

1,4-Dichlorobenzene

Benzole Acid

Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Di-n-butylphthalate

Fluoranthene

Pyrene

Butylbenzylpthalate

Benzo(a)anthracene

Chrysene

bis(2-Ethylhexyl)phthalate

Benzo (b)fluoranthene

Benzo(k)fluoranthene

Subsurface Soil
H/kg)

•

75J-120J

Deep
Groundwater

(ug/L)

7 - 9

3.0

Shallow
Groundwater

(ug/L)

11

8.6

Leachate (ug/L)

4 J - 4 5 J

10J-440J

9J

U

2J

7J

8J

5J

22J-180J

6J

3J

Surface Soil
(ug/Kg)

18 J

18 J

41J

120 J -2 10 J

75 J

59J-310J

23 J

43J-120J

42 J -1,500

82J-240J

92J-490J

17J-2.800

34J-2,000

300 J

25 J-1,300

37J-1.600

18J-7,800J

67J-3.200

82J-1.700



TABLE3-8
SVOCs1 RESULTS

Compound

Benzo(a)pyrene

Indeno(l,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Di-n-octylphthalate

Carbazole

Diethylphthalate

Subsurface Soil
(ug/kg)

Deep
Groundwater

(ug/L)

36-38

Shallow
Groundwater

(ug/L)

8

2

Leachate (ug/L)

5J

2J

2J

49 J

Surface Soil
(ug/Kg)

430J-2.200

230J-3.700

94J-550J

250J-3.500

36 J

J - estimated valueCO
I

m
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TABLE 3-9
INORGANICS AND NlTRAtg/NlTTR]

Compound

Aluminum

Antimony

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Surface Soils
(mg/Kg)

3.1BJ-46.8

0.47 B - 5.8

0.2 BJ - 0.91 BJ

1.1 B- 13.2

1.3 B- 216

9.8 BJ - 10,100

0.5BJ-245J

14.6 BJ - 14,000

1.3 BJ - 561 J

0.13 J- 0.54 J

Leachate (mg/L)

8.47 J- 356 N

0.0726 J- 10.5

0.019

0.53 J - 4.7 B

1.5BNJ*-5.7NJ*

0.55 - 288

0.0329 - 10 BNJ

3.3 BJ

0.626-1 1.7 BJ

17.5 - 272

.505 J -28.3

60.3 - 205 J*

3.15- 9.6 B

0.0013 J - 0.42 NJ

0.055

27.2

83.4-415

TE RESULTS

Deep Groundwater
(ug/L)

138 B - 6,980

34.6 - 47

4.7 B- 11.7

100 B - 222

2.1BJ-4.5BJ

44,400 - 145,000

4.3 - 23.8

5.2 B - 7.3 B

4.9 BJ - 10.7 BJ

62 BJ - 7,890

1.8 BJ- 11.2 J

17,200 - 50,400

18.2 J- 279

0.20

21.1 B

758 B - 29,300

2 B - 3 . 4 B

7.2 BJ- 12.4 J

2,960 B- 91,000

Shallow Wells
(ug/L)

23.6(B) - 113,000

31.2(B) - 62.5

1.0(B) - 54.5

6.4(B) - 510

1.2(B) - 5.4

14,100-217,000

4.3(BJ) - 354

5.7(B) - 28.6(B)

3.7(B) - 139

56.5(BJ) - 39,300

1.1(BJ) - 1060)

2,650(B) - 41,700

3.7(B) - 2,070

0.20Q) - 1-0(0

79.4-111

468(B) - 12,900

2.1(B)-33.0

6.9(B) - 18.4Q)

1,850(B) - 78,800



TABLE 3-9
TNORRANirS AND NITRATR/NtTR

Compound

Vanadium

Zinc

Cyanide

Nitrate/Nitrite

Surface Soils
(mg/Kg)

1.7 B- 229

1.3 - 24.3

Leachate (mg/L)

0.0321 B - 4.5 BNJ

0.713 J - 18.4

0.108-48.4

rTERESLTltS

Deep Groundwater
(ug/L)

7.5 B- 14.1 BJ

4.9 BJ - 538 J

0.15 - 0.48 mg/L

Shallow Wells
(ug/L)

4.5(BJ) - 106

6.1(BJ)-390(J)

0.14 -1.76 mg/L

B— reported value is less than the contract required detection limit, but greater than the instrument detection limit
J- estimated value
N- spike sample recovery not within control limits
*— duplicate analysis not within control limits



TABLE 3-10
PESTICIDES'RESULTS

Compound

Aldrin

alpha-BHC

beta-BHC

alpha-Chlordane

gamma-Chlordane

Dieldrin

DDT

Endosulfan II

Heptachlor

Leachate (ug/L)

0.12DJP-0.13DJP

0.017 DJ

0.068 DJP - 0.097 DJP

0.22 DJP

0.028 DJP - 0.029 DJP

0.073 DJP

0.29 DJP

0.048 DJP - 0.17 DJP

0.023 DJP -0.12 DJP

D= all compounds identified in an analysis at a secondary dilution factor
J- estimated value
P- pesticide/aroclor target analyte when there is greater than 25%
difference between two gas chromatograph columns
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TABLE 3-11
WASTE MASS GAS - VOCS' DATA

Compound

Methyl Chloride

Vinyl Chloride

Methylene Chloride

Acetone

Carbon Disulfide

1, 1-Dichloroethene

1, 1-Dichloroethane

1,2-Dichloroethene - TOTAL

1, 1, 1-Trichloroethane

Trichloroethene

Benzene

Tetrachloroethene

Toluene

Ethyl Benzene

Styrene

Xylenes

TOTAL

Range of Concentrations
Detected (mg/L)

0.00110

0.00860

0.00008

0.00003

0.00030

0.00009

0.00015

0.00130

0.00030

0.00037

0.00014

0.00140

0.00060

0.00070

0.00001

0.00130

0.01646
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TABLE 3-12
1995 GROUNDWATER - YOGS' RESULTS

Compound

Acetone

Benzene

Bromodichloromethane

Carbon Bisulfide

Chloroethane

Chloroform

1, 1-Dichloroethane

1 ,2-Dichloroethene

Dichloropropane

Methylene Chloride

Trichloroethene

Range of Concentrations
(ug/L)

7J

1J-15J

2 J - 7 J

0-7J -2J

6 J - 7 J

16-47

U-7J

1J

U

0-7J-9J

0.8 J- 0.9 J

J — estimated value
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TABLE 3-13
1995 GROUNDWATER - SVOCs' RRSULTS

Compound

Acenaphthene

Anthracene

Bis(2-Ethylhexyl)phthalate

Carbazole

Dibenzofuran

Diethylphthalate

Fluorene

2-Methylnaphthalene

Naphthalene

Phenanthrene

Range of
Concentrations (ug/L)

3J

0.3 J

13

6J

2J

11

3J

0-5 J

0.4 J

0.2 J- 0.3 J

J = estimated value

TABLE 3-14
1995 GROUNDWATER - METALS' RESULTS

Compound

Arsenic

Barium

Chromium

Cyanide

Range of Concentrations
(ug/L)

18.5 - 23.3

237 - 347

14.4

11.4

J = estimated value
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3.15. CHEMICAL DATA QUALITY MANAGEMENT

3.15.1. Purpose and Scope. A Chemical Data Quality Management (CDQM) is recommended for the

responsibilities and procedures for all chemical contamination investigative and remedial activities to assure that

the analytical data obtained is of sufficient quality to meet the intended usages of this project.

The CDQM will consist of the Quality Assurance Project Plan (QAPP) which is designed to provide specific

guidance and quality assurance requirements for the remediation activities at the Himco Dump Superfund Site.

It presents the purpose, organization, and standard operating procedures (SOPs) necessary to conduct the

activities in a manner consistent with specific quality goals of precision, accuracy, completeness, representa-

tiveness, and comparability. Implementation of the procedures described in this QAPP are required for the

acquisition of data of known and sufficient quality.

3.15.2. Potential Contaminants. Groundwater samples indicated traces of VOCs, SVOCs, pesticides and

metals. Leachate was analyzed and traces of VOCs, SVOCs, pesticides and metals were found. Soil samples

indicated VOCs, SVOCs, pesticides and metals.

3.15.3. Existing Situation. The decision document presenting the selected remedial action for the Himco

Dump Superfund Site include the following actions that are covered by this CDQM:

•Construction of a composite barrier, solid waste landfill cover (cap)
•Installation of an active gas collection system including a vapor phase carbon system to treat the off-
gas from the landfill
•An enclosed ground flare system
•Monitoring of groundwater to ensure effectiveness of the remedial action and to evaluate the need for
future groundwater treatment.

3.15.4. General Requirements. USAGE Engineering Regulation (ER) 1110-1-263, 1 October 1990, titled

Chemical Data Quality Management for Hazardous Waste Remedial Activities was utilized in developing the

specification.

The Contractor will prepare a separate section dealing with sample collection, analytical methods etc. known as

CDQM. As pan of this CDQM, all procedures and activities performed in the acquisition of chemical data will

be known as the QAPP. Elements of the QAPP will include the following as a minimum.

•Table of Contents.
•Project Description.
•Chemical Data Quality Objectives.
•Contractor Project Organization and Functional Area Responsibilities.
•Field Activities.
•Laboratory Activities.
•Sampling Locations.
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\ 'Sampling and Preservation Procedures.
•Details of Sampling and Preservation Procedures.
• Field Documentation.
•Sample Chain of Custody and Transportation.
•Laboratory Analytical Procedures .
• Preventive Maintenance.
•Instrument Calibration and Frequency.
•Analytical Methods.
•Method Specific Data Quality Objectives.
•Quality Control Checks.
•Corrective Action.
•Data Reduction, Validation, and Documentation.
•Chemical Data Quality Control Deliverables.

3.15.5. Analytical Methods and Procedures. The analytical methods used for sample analysis will be in

accordance with EPA 600/4-82-057 and EPA SW-846 Third Edition, Final Update HI, December 1996.

Sensitivity and detection limits of the methods shall be adequate to meet all regulatory requirements.
r

3.15.5.1. Off-Gas Collection Condensate. To characterize the influent and effluent condensateand

performance of the GAC system, the following analyses will be performed:

•VOCs by EPA Method 8260B
• SVOCs by EPA Method 3550B/8270C

) • H2S (Hach Kit)
3.15.5.2. Flare System. To characterize the influent and effluent and performance of the GAC (vapor phase)

for the flare system, samples will be analyzed for the following:

•VOCs by EPA Method 8260B
•SVOCs by EPA Method 3550B/8270 C
• H2S (Hach Kit)

3.15.5.3. Gas Collection Condensate. The condensate from the gas collection system will be sampled to satisfy

any discharge or TSD criteria, and/or POTW standards. Analytical requirements will include the following:

• VOCs by EPA Method 8260B
•SVOCs by EPA Method 3550B/8270C
• Pest/PCBs by EPA Method 8081A
• TAL metals by EPA Methods 3005A,3010A,3020A/6010,6020 & 7000
• Dioxin 2,3,7,8-tetrachlorodibenzo-p-dioxin(TCDD) by EPA Method 8280A.
• Oil & Grease by EPA Method 413.1
• Total Suspended Solids by EPA Method 160.3
• Carbonaceous Biochemical Oxygen (cBODs) by EPA Method 405.1
• Ammonia (NH3-N) by EPA Method 350.2
• Phosphorus by EPA Method 365.1
• Surfactants
• Phenolics by EPA Method 9066
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3.15.5.4. Borrow Material. One sample from each borrow source will be collected analyzed for the parameters

outlined below:

• VOCs by EPA Method 8260B
• SVOCs by EPA Method 3550B/8270C
• Pest/PCBs by EPA Method 8081A
• TAL metals by EPA Methods 3005A, 3010A, 3020A/6010,6020 & 7000

3.15.5.5. Wastewater. One water sample of wastewater will be analyzed for the parameters outlined below:

• VOCs by EPA Method 8260B
•SVOCs by EPA Method 3550B/8270C
• Pest/PCBs by EPA Method 8081A
• TAL metals by EPA Methods 3005A. 3010A, 3020A/6010,6020 & 7000
• Dioxin 2,3,7,8-tetrachlorodibenzo-p-dioxin(TCDD) by EPA Method 8280A.
• Oil & Grease by EPA Method 413.1
• Total Suspended Solids by EPA Method 160.3
• Carbonaceous Biochemical Oxygen (cBODs) by EPA Method 405.1
• Ammonia (NH3-N) by EPA Method 350.2
• Phosphorus by EPA Method 365.1
• Surfactants
• Phenolics by EPA Method 9066

3.15.5.6. Groundwater Monitoring. Twenty three (23) samples from the 23 monitoring wells will be collected

and analyzed for the following:

• VOCs by EPA Method 8260B
• Semi-VOCs by EPA Method 3550B/8270C
• Pest/PCBs by EPA Method 8081A
• TAL metals by EPA Methods 3005A, 3010A ,3020A/6010,6020 & 7000

3.15.5.7. Point Source Emission

• NMOC by Method 25A 40 CFR Part 60 Vol.11

3.15.5.8. Real Time Landfill Gas Monitoring

• Monitoring for Methane
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4. REAL ESTATE.
4.1. DESIGN CONSIDERATIONS. One of the primary design goals was to avoid or minimize impacts to

residential properties south of the site. Per direction from USEPA, the final cover of the landfill terminated prior

to encroaching significantly onto the residential properties near the construction debris area south of the landfill.

The final extent of the cover system, access roads, and right-of-way requirements necessitate that an approximately

20 feet wide strip of land be obtained from the back lots of the properties which abut the southern end of the landfill.

In addition, the installation of groundwater and landfill gas monitoring wells will require property acquisition

and/or rights-of-entry.

4.2. BOUNDARY SURVEYS AND DEED SEARCHES, Prior to construction, an updated boundary survey

will need to be performed for final property acquisition purposes. In addition, a deed search will be required to

establish ownership and legal status of the properties.

4.3. RIGHT-OF-WAY REQUIREMENTS. The real estate required for the project is shown on the Right-of-Way

plan on drawings G3.01 and G3.02.

4.4. TEMPORARY RELOCATIONS DURING CONSTRUCTION. It is recommended that consideration

be given to temporarily relocating residents south of the landfill in the construction debris area during construction.

Air quality during the regrading of the landfill refuse will be of concern due to the proximity of these properties to

the landfill. In addition, the methane gas extraction system must be fully operational and tested to assure methane

gas does not migrate laterally towards the residences.
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5. QUANTITIES AND COST ESTIMATE.
5.1. GENERAL. Quantities estimates for the project are provided in Table 5-1. The listed quantities are for

materials directly attributed to the landfdl cover system (e.g. earthwork volumes, cover system material quantities,

etc.). Cost estimates for the 90 percent design submittal were provided under separate cover.

TABLE5-1
QUANTITY SUMMARY

FOR
HIMCODUMP SUPERFUND SITE REMEDIAL ACTION

ITEM
NO.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

DESCRIPTION

Gabions

Erosion Control Blanket

Silt Fencing

Clearing and Grubbing

Landfill Refuse & Soil Excavation,
Regrading, and Placement

On-Site Borrow for Random,
Foundation, and Select Fill
(underwater excavation will be
required)

Off-Site Borrow for Select Fill

Random Fill In-Place

Foundation Fill In-Place

Select Fill In-Place

Off-Site Borrow for Topsoil

Topsoil In-Place

Geosynthetic Clay Liner

Geomembrane

Geocomposite

Access Road Surfacing Material In-
Place

Landfill Gas Extraction Trench
Granular Material In-Place

UNIT

LS

SY

LF

AC

CY

CY

CY

CY

CY

CY

CY

CY

SY

SY

SY

CY

Ton

QUANTITY

1

9,000

18,250

39

82,000

320,600

85,500

126,000

79,000

128,000

44,000

44,000

260,000

260,000

295,000

3,250

2,500
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TABLE5-1
QUANTITY SUMMARY

FOR
HIMCO DUMP SUPERFUND SITE REMEDIAL ACTION

ITEM
NO.

18

19

20

DESCRIPTION

Subdrain Trenches Granular
Material In-Place

Wetland Mitigation

Turf

UNIT

Ton

AC

AC

QUANTITY

900

2

75
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6. FINAL DESIGN ISSUES

6.1. GENERAL. A summary of outstanding design or construction related issues are addressed below.

6.2. BORROW SOURCES/DETENTION PONDS. USAGE has developed the existing ponded areas as sources

of borrow and as storm water detention areas. The PRP's will ultimately decide the size and location of the borrow

areas. Consequently, the PRP's will be left with the responsibility to revise the existing design of storm water

detention and/or diversion structures based on the way borrow areas are developed. USAGE utilized existing land

on-site to a high degree to limit the amount of off-site material that will be required and to create the detention

ponds. As discussed in the hydrologic design summary for the detention ponds, the north storm water detention

pond (north borrow area) is sized to accommodate inflows from a 25-year event. During storm events, the west

storm water detention pond (west borrow area), which is located in a area of low topography, will discharge water

toward the wetlands and Manning Ditch west of the site. During wet years when groundwater is at a higher

elevation than at present, the capacity of the detention areas will be reduced. Prior to construction, the PRP will

need to reevaluate the hydrologic design based on the location and configuration of the borrow ponds. If the

proposed storm water detention ponds capacity is determined to be insufficient, they could be enlarged by acquiring

area to the north. If this is not possible, a drainage ditch or structure may need be required to discharge directly into

Manning Ditch.

6.3. REAL ESTATE. Prior to construction, the property within the final project's right-of-way as shown on the

drawings will need to be acquired. In addition, property acquisition or easements will be required for items such

as monitoring wells, landfill gas monitoring probes, and utilities.

6.4. WETLAND MITIGATION. USAGE presents a wetlands mitigation plan is this DA and in the drawing and

specifications for the proposed remedial action which takes into account the proposed use of on-site areas for

borrow. The PRP will need to address wetland mitigation issues during final remediation. This may include

coordination with the appropriate agencies and evaluation of the type and quantity of mitigation that is required.

6.5. GROUNDWATER MONITORING WELL ABANDONMENT. Grading around the west borrow area

will require the abandonment of one groundwater monitoring well (WT103A). Current plans are not to install a

new well because the abandoned well is located up to side gradient from the landfill. However, a new well can be

included south of the original well if required.

6.6. CONSTRUCTION SPECIFICATIONS. The construction specifications were written to allow a party

independent of the U.S. Army Corps of Engineers to administer and manage the construction contract. The party
'"lli:ww>v

1 that administers the contract will need to incorporate their contract requirements into the specification package.
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In addition, the firm that administers the contract will need to retain a staff of professional engineers (e.g., structural,

geotechnical, civil, etc.) licensed in the State of Indiana and other technically competent individuals to review and

approve the various technical contract submittals. Technical submittals related to engineering aspects of the project

will need to be approved by a professional engineers) licensed and knowledgeable in that discipline (e.g., structural

engineer reviews and approves or disapproves structural engineering submittals).
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Areas (fune 92)

TM-5-820-3 Drainage and Erosion Control,
Structures for Airfields and
Heliports (Jan 78)

\

• TM-5-822-12 Design of Aggregate Surfaced
Roads and Airfields (Sept 90)

AASHTO. A Policy on Geometric Design of Highways and Streets (1984)

7.3. ENVIRONMENTAL.

49 CFR 106 Rulemaking Procedures

' 49 CFR 107 Hazardous Materials Program Procedures

49 CFR 171 General Information, Regulations, and Definitions

49 CFR 172 Hazardous Materials Tables and hazardous Materials Communications Regulations

49 CFR 173 Shippers - General Requirements for Shipments and Packaging

49 CFR 174 Carriage by Rail

49 CFR 177 Carriage by Public Highway

49 CFR 178 Shipping Container Specifications

49 CFR 179 Specifications for Tank Cars
\
] 40 CFR 260 Hazardous Waste Management System: General
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40 CFR 261 Identification and Listing of Hazardous Waste

40 CFR 262 Standards Applicable to Generators of Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of Hazardous Waste

40 CFR 264 Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities

40 CFR 265 Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities

40 CFR 268.45 Hazardous Debris Regulations

40 CFR Parts Underground Storage Tanks; Technical

280 and 281 Requirements and State Program Approval; Final Rules

INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
Aug. 1995 Administrative Rules of Indiana, Title 326, Air Pollution Control Board.

Feb. 1995 Construction Permit Application and Instructions - State Form 46978, Office of Air Management

7.4. HYDRAULIC.
Computation of Watershed Sediment Yield, Presented at a an HEC training course "Sediment Transport in Rivers
and Reservoirs", July 1988.

Soil Survey for Elkhart County, Indiana published by the US Department of Agriculture, Soil Conservation Service

Technical Guidance Document: Final Covers on Hazardous Waste Landfills and Surface Impoundments. From the
EPA Office of Solid Waste and Emergency Response, July 1989.

7.5. WETLANDS.

August 1992 Ecological Assessment conducted by SEC Donohue for the EPA Region 5 ARCS program.

7.6. HYDROLOGIC.

Rainfall parameter, page 3066 of the Indiana Register, Vol 18, No. 11, 1 August 1995.

National Weather Service publications "NOAA Technical Memorandum NWS HYDRO-35" and "Technical Paper
No. 40".

U.S.G.S. Quadrangle maps.

USGS Report "Water-Resources Investigations Report 94-4002".

Climatic Atlas.

NOAA Tech Rept NWS 33.

USAGE Hydrologic Engineering Center's HEC-1 Model.
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^ 7.7. HEALTH AND SAFETY.

29 CFR Part 1910.120, "Hazardous Waste Operations and Emergency Response".

29 CFR 29 Part 1926.65 "Safety and Health Regulations for Construction"

ACIGIH-02 (1993) 1993-1994 Threshold Limit Values for Chemical Substances and Physical Agents and Biological
Exposure Indices

NIOSH Pub. No. 85-115 (1985) Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities

7.8. CHEMISTRY.

EPA SW-846 3rd Ed. "Test Methods for Evaluating Solid Waste"

EPA 600/4-79-020," Methods for Chemical Analysis of Water and Waste".

40 CFR 136 Test Procedures for Analysis of Pollutants under CWA.
w

40 CFR Part 261 Subpart C and Part 264.

CFR Part 403.

City of Elkart, IN "Industrial Wastewater Discharge Permit Application".

) 7.9. STRUCTURAL.

American Concrete Institute (ACI) Publications.
318/318R-89 Building Code Requirements for Reinforced Concrete and Commentary Vol. II

American Institute of Steel Construction (AISC) Publications. Manual of Steel Construction (9th Ed.).

American Society of Civil Engineers (ASCE) Publications. ASCE 7-93 Minimum Design Loads For Buildings and
_, Other Structures (1990)

STAAD-HI, Research Engineers Inc.

Steel Deck Institute (SDI) Publications. Publication No. 26 - Design Manual for Composite Decks, Form Decks
and Roof Decks (1989)

Steel Joist Institute (SJI) Publications. Standard Specification, Load Tables, and Weight Tables for Steel Joists and
Joist Girders (1989)

7.10. MECHANICAL.

ETL 110-M60 Landfill Off-Gas Collection & Treatment Systems, 17 Apr 95

30% Design Analysis Himco Dump Superfund Site, Sept 95

\ EG&G Rotron Environmental Product Guide
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Ashrae Heating and Cooling Load Calculations Manual

7.11. ELECTRICAL.

National Electrical Code NFPA No. 70-1993.

National Electrical Safety Code ANSI C2-1993

Landfill Off-Gas Collection & ETL 110-1-160 Treatment Systems, 17 Apr 95

30% Design Analysis Himco Dump Superfund Site, Sept 95
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REMEDIAL ACTION
HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA

APPENDIX A
GEOTECHNICAL/CIVIL DESIGN CALCULATIONS

TABLE OF CONTENTS
4* '.. '

Tide Bags

Volume of Refuse Calculation A-l

Refuse Density Calculation A-3

Determination of Waste Properties A-6

Geotextile Calculations A-8

Geonet and Drainage Pipe Calculations A-21

Slope Stability Analysis A-27

Landfill Gas Extraction Well Design .: A-37

Settlement Analysis A-49

HELP Model Output Files A-68

Hydraulic Conductivity Calculations A-89

Civil Design Criteria A-91

\
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Figure 2.29 Visualization of a stone puncturing a geotextile as pressure is applied from
above.

= *>'</*£, 5,5, (2.30)

where F^ = the required vertical force to be resisted,
p' = the pressure exerted on the geotextile (approximately 100% of tire

inflation pressure at the ground surface for small stone thicknesses),
du — the average diameter of the puncturing aggregate or sharp object,
5, = protrusion factor = hjdm,
hh = protrusion height < da,
S2 = scale factor to adjust ASTM D4833 test value using 5/l6-in.-diameter

puncture probe to actual puncturing object = 0.3 \lda,
St = shape factor to adjust flat puncture probe of ASTM D4833 to actual

shape of puncturing object = I - A,JA. (values of AJA. to be used

range from 0.8 for Ottawa sand, 0-7 for run-of-bank gravel, 0.4 for
crushed rock, and 0.3 for shot rock).

Af = projected area of particle, and
A. = area of smallest circumscribed circle.
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xxxxxxx;

Geotextile

XXXXXXXXX

Soil subgrade .'. •

(a)

(b)
Figur* 2.2* Geotexlile being subjected to tensile stress aa surface pressure is applied and

i baa* attempt* to spread laterally: (a) actual situation; (b) analogous grab MMtak ftMt

where T^ = the required grab tensile force,
p' = the applied pressure,
dv = the maximum void diameter = 0.33 d.,
d, = the average stone diameter,

f(f) = the strain function of the deformed geotextile

b = width of opening (or void strain), and
y = deformation into opening (or void strain).

-ife + A)
4U 2y/'
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U.S. Army Corps of Engineers, Omaha District

PROJECT: Himco Dump Superfund Site LOCATION: Elkhart, Indiana

ITEM: Cover Veneer Static Stability

:ite:COVSTAB1JO.S

DATE:

BY:

4/2/98

RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS-STATIC CASE

Note: Stability Calculation Based on Umit Equilibrium Analysis Method Develped in "Stability and Tension Considerations
Regarding Cover Soils on Geomembrane Lined Slopes' by Koemer and Hwu. Geosynthetic Research Institute, 1991

and GRI Report No. 8

Governing Equation: FS=(-b±(bA2-4ac)A0.5)/(2a) •A
Where:
a=0.5(y)(L)(H)Sin*2(2p)

b=-[Y(L)(HKCos*2pXTan{8)Sin(2p)+Ca(L)Cos(p)Sin(2p)+T(LMH)SinA2(p)Tan(+))Sin(2B)
+2(CXH)Cos(p)+T(HA2)Tantt)]

c=[y(IKH)Cos(p)Tan(5)+Ca(L)][Tan«,)Sin(p)Sin(2p)]

Where:
FS= Factor of Safety
$= Soil Friction Angle
5= Interface Friction Angle (Soil to Geosynthetic)

for critical interface
Ca= Adhesion (Soil to Geosynthetic)
C= Soil Cohesion
p= Slope Angle
T= Unit Weight of Soil Cover
H= Soil Cover Thickness
L= Slope Length

\
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PROJECT:

ITEM:

U.S. Army Corps of Engineers,

Himco Dump Superfund Site

Cover Veneer Static Stability

File:COVSTAB1JO.S

Omaha District

LOCATION: Elkhart, Indiana

DATE: 4/2/98

BY: RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS-STATIC CASE

CASE:

t=
i=
Ca=
C=
J=
t=
H=
p=

CASE:

=

6=
Ca=
C=

£=

y=
H=

ss

40 Foot Long. 1V to 4H Side Slope, 2 Foot Cover

INPUT VALUES

18 degrees 0.31415927 radians
18 degrees 0.31415927 radians
Opsf
Opsf

14 degrees 0.2443461 radians
100 psf

2f t
40ft

70 Foot Long. 1 V to 4H Side Slope. 2 Foot Cover

INPUT VALUES

18 degrees 0.31415927 radians
18 degrees 0.31415927 radians
Opsf
Opsf

14 degrees 0.2443461 radians
100 psf

2f t
70 ft

RESULTS

a= 881.61
b= -1350.29
c= 95.92

|FS= 1.46|

RESULTS

a= 1542.82
b= -2265.54
c= 167.87

|FS= 1.39|

\
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U.S. Army Corps of Engineers, Omaha District

PROJECT: Himco Dump Superfund Site

ITEM: Cover Veneer Static Stability

LOCATION: Elkhart, Indiana

FHe:COVSTAB2.XLS

DATE:

BY:

4/1/98

RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS - STATIC CASE

Note: Stability Calculation Based on Umit Equilibrium AnaJysis Method Develped in 'Stability of Geosynthettc-
Soil Layered Systems on Slopes* by Giroud, et al. 1995

Governing Equation: FS«A+B+C+D+E

Where:
A=Tan(8VTan(p)
B=(CaV[(yKt)Sin(p)]

D=(C)Costty[(rXh)Sin(p)Cos(p+4)]

And:
FS= Factor of Safety
*= Soil Friction Angle
5= Interface fFtatton Angle (Soil to Geosynthetic)

for Critical Interface
p= Slope Angle
Ca= Interface Adhesion (Soil to Geosynthetic)
C= Soil Cohesion
f= Unit weight of Soil Cover
t= Soil Cover Thickness
h= Slope Height
T= Tension in Geosynthetics

\



Wedge 2-

Figure 1. Definition of the two wedges used la the analysis.

l/cotfl

Rgarel Wedge 1, geometry and forces.

« . - I t >• ,
f/cosl

\

Figure 3. Wedge 2, geometry and forces.

Source: Cirood. J.P., William*, N.D., Pck, T.. and Beech. J.F., 1995, -Stability of Geo«yaln«tk-Soii
Layered Systems on Slopes", Ceotyntnetics lnter£a,tio/wl, VoL 2i No. 6, pp 1115-114S.



U.S. Army Corps of Engineers, Omaha District

PROJECT:

ITEM:

Himco Dump Superfund Site LOCATION: Elkhart, Indiana

Cover Veneer Static Stability DATE: 4/1/98

F«e:COVSTAB2JCLS BY: RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS - STATIC CASE

CASE:

*=
6=

3=
Ca=
C=
y=

t=

h=
T=

CASE:

,=
8=

1=
Ca=
C=
r=
t=
h=
's

40 Foot Long. 1V to 4H Side Slope, 2 Foot Cover

INPUT VALUES RESULTS

18 degrees 0.3142 radians A= 1.30
18 degrees 0.3142 radians B* 0.00
14 degrees 0.2443 radians C= 0.17
0 psf D= 0.00
0 psf E= 0.00

100 pcf
2 feet
9 feet |FS= 1.48)
Olbf/ft

70 Foot Long, 1V to 4H Side Slope. 2 Foot Cover

INPUT VALUES RESULTS .-

18 degrees 0.3142 radians A" 1.30
18 degrees 0.3142 radians B» 0.00
14 degrees 0.2443 radians C« 0.09
0 psf D= 0.00
0 psf F» 0.00

100 pcf
2 feet

17 feet |FS= 1.39)
Olbf/ft

\
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U.S. Army Corps of Engineers, Omaha District

PROJECT: Himco Dump Superfund Site

ITEM: Cover Veneer Static Stability

LOCATION: Elkhart, Indiana

F«e:COVSTAB3.XLS

DATE:

BY:

4/2/98

RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS - SEEPAGE CASE

Note: Stability Calculation Based on Umit Equilibrium Analysis Method Develped in 'Influence of Water Flow on the
Stability of Geosynthetic-Soil Layered Systems on Slopes* by Giroud. et al. 1995

Governing Equations:

Where:

FS(A)«A+B+C+D+E
FS(B)=F+G+C+D+E

A=[Tt*(t-twh7b*tw]/[yt*(t-tw)+YS*twr[Tan(8ayTan(p)]
B={aa/Sin(p))/lrt*(t-tw)ns*tw]

And:

E=[(T/h)]/rrt*(t-tw)+Ts*tw]
F=Tan(8bXTan(p)
G=(ab/Sin(p))/[yt*(t-tw)+7s*tw]

FS(A)= Factor of Safety Above Geomembrane
FS(B)= Factor of Safety Below Geomembrane
p= Slope Angle
+= Friction angle (soil to soil)
6a= Interface Friction Angle Above Geomembrane
5b= Interface Friction Angle Below Geomembrane
yt= Total Unit Wieght of Soil
ys= Saturated Unit Wieght of Soil
Yb= Bouyant Unit Wieght of Soil
t= Thickness of Soil Layer
tw= Water Row Thickness
tW= Water Row Thickness in Wedge 1 (i.e.. Toe Area)
aa= Interface Adhesion Above Geomembrane
ab= Interface Adhesion Below Geomembrane
c= Soil Cohesion
h= Slope Height
T= Tension in Geosynthetics



U.S. Army Corps of Engineers, Omaha District

PROJECT: Himco Dump Superfund Site LOCATION: Elkhart, Indiana

ITEM: Cover Veneer Static Stability DATE: 4/2/98

F(te:COVSTAB3JO.S BY: RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS - SEEPAGE

CASE:

B=
<N
5a=
8b=
yt=
rs=
yb=
t=

tw=
tv/=
aa=
ab=
c=
1=
-—

CASE:

P=
*=
>a=
5b=

yt=
ys=

rb=
t=
tw=
tw-=
aa=
ab=
c=
=
'—

40 Foot Long, 1V to 4H Side Slope. 2 Foot Cover, No Seepage

INPUT VALUES RESULTS
14 degrees 0.244 radians A=
18 degrees 0.314 radians B=
18 degrees 0.314 radians C=
18 degrees 0.314 radians D*

110 pcf E=
110 pcf F=

47.6 pcf G«
2 feet
Ofeet
Ofeet
0 psf JFS(A)=
0 psf |FS(B)=
Opsf
9 feet
Olbf/ft

40 Foot Long, 1V to 4H Side Slope, 2 Foot Cover, 0.5 foot Seepage

INPUT VALUES RESULTS
14 degrees 0.244 radians A=
18 degrees 0.314 radians B»
18 degrees ' 0.314 radians C=
18 degrees 0.314 radians D=

110 pcf E»
110 pcf F«

47.6 pcf G=
2 feet

0.5 feet
0.5 feet

0 psf |FS(A)=
0 psf |FS(B)=
Opsf
9 feet
0 Ibf/ft

1.30
0.00
0.17
0.00
0.00
1.30
0.00

1.48
1.48

1.12
.0.00

0.15
0.00
0.00
1.30
0.00

1.27
1.45

\
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U.S. Army Corps of Engineers, Omaha District

PROJECT

ITEM:

: Himco Dump Superfund Site LOCATION: Elkhart, Indiana

Cover Veneer Static Stability DATE: 4/2/98

File:COVSTAB3.XLS BY: RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS - SEEPAGE

CASE:

P=
*=
8a=
5b=

yt=
ys=
yb=
t=

tw=
tv/=

aa=
ab=
c=
h=
•_

CASE:

P=
*=
6a=
Sb=
yt=
fS=

yb=
t=
w=

tw-=
aa=
ab=
c=
h=
's

40 Foot Long, 1V to 4H Side Slope, 2 Foot Cover, 1 Foot Seepage

INPUT VALUES RESULTS
14 degrees 0.244 radians A»
18 degrees 0.314 radians B=
18 degrees 0.314 radians C=
18 degrees 0.314 radians D=

110 pcf E»
110 pcf "* F-

47.6 pcf G«
2 feet
1 feet
1 feet
0 psf |FS(A)-
0 psf |FS(B)»
Opsf
9 feet
0 Ibf/ft

40 Foot Long. 1 V to 4H Side Slope, 2 Foot Cover. 1 .5 foot Seepage

INPUT VALUES RESULTS
14 degrees 0.244 radians A»

18 degrees 0.314 radians B-
18 degrees 0.314 radians C»
18 degrees 0.314 radians D»

110 pcf E-
110 pcf F=

47.6 pcf 6=
2 feet

1.5 feet
1.5 feet

0 psf |FS(A)-
0 psf |FS(B)»
Opsf
9 feet
0 Ibf/ft

0.93
0.00
0.12
0.00
0.00
1.30
0.00

1.06J
1.43J

0.75

• 4.00

0.10

0.00

0.00
1.30
0.00

0.85
1.40

\



U.S. Army Corps of Engineers, Omaha District

PROJECT: Himco Dump Superfund Site

ITEM: Cover Veneer Static Stability

LOCATION: Elkhart, Indiana

File:COVSTAB3_XLS

DATE:

BY:

4/2/98

RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS • SEEPAGE

CASE: 70 Foot Long, 1V to 4H Side Slope, 2 Foot Cover. No Seepage

p=
*=
8a=
6b=

yt=
ys=
yb=
t=

lw=
t«/=
aa=
ab=
c=
h=
T=

INPUT VALUES
14 degrees 0.244 radians
18 degrees 0.314 radians
18 degrees 0.314 radians
18 degrees 0.314 radians

110 pcf
110 pcf

47.6 pcf
2 feet
Ofeet
Ofeet
Opsf
Opsf
Opsf

17 feet
Olbf/ft

RESULTS
A=
B-
C=
D=
E-
F=
G=

|FS(A)=
|FS(B)=

1.30
0.00
0.09
0.00
0.00
1.30
0.00

1.39
1.39

CASE: 70 Foot Long, 1V to 4H Side Slope. 2 Foot Cover. 0.5 foot Seepage

INPUT VALUES RESULTS
P=
+=
ia=

Sb=

rt=
ys=

yb=
t=

tw=
toS=
aa=
ab=
c=
h=
•=

14 degrees 0.244 radians A=
18 degrees 0.314 radians B=
18 degrees 0.314 radians C»
18 degrees 0.314 radians D=

110 pcf E=
110 pcf F=

47.6 pcf G=
2 feet

0.5 feet
0.5 feet

0 psf FS(A)=
0 psf FS(B)=
Opsf

17 feet
Olbf/ft

1.12
0.00
0.08
0.00
0.00
1.30
0.00

1.20
1.38



U.S. Army Corps of Engineers, 'Omaha District

PROJECT:

ITEM:

Himco Dump Superfund Site

Cover Veneer Static Stability

FUe.COVSTAB3.XLS

LOCATION: Elkhart, Indiana

DATE: 4/2/98

BY: RJT

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS - SEEPAGE

CASE:

P=
*=
8a=

8b=

rt=
ys=
yb=
=

w=
tv/=
aa=
ab=
c=
h=
r_

CASE:

P=
*=
5a=
6b=
yt=
ys=
yb=
t=

lw=
tw'=
aa=
ab=
c=

:S

70 Foot Long. 1V to 4H Side Slope, 2 Foot Cover, 1 Foot Seepage

INPUT VALUES
14 degrees 0.244 radians
18 degrees 0.314 radians
18 degrees 0.314 radians
18 degrees 0.314 radians

110 pcf
110pcf

47.6 pcf
2 feet
1 feet
1 feet
Opsf
Opsf
Opsf

17 feet
0 Ibf/ft

70 Foot Long, 1V to 4H Side Slope, 2 Foot Cover, 1 .5 foot Seepage

INPUT VALUES
14 degrees 0.244 radians
18 degrees 0.314 radians
18 degrees 0.314 radians
18 degrees 0.314 radians

110 pcf
110 pcf

47.6 pcf
2 feet

1.5 feet
1.5 feet

Opsf
Opsf
Opsf

17 feet
0 Ibf/ft

RESULTS
A- 0.93
B» 0.00
C- 0.07
D« 0.00
E« 0.00
F= 1.30
G= 0.00

FS(A)= f.OOl
FS(B)= 1.37J

RESULTS
A" 0.75

B" .0.00
C= 0.05
D= 0.00
E= 0.00
F= 1.30
G= 0.00

FS(A)- O.SOl
FS(B)- 1.36|

\
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QUALITY CONTROL
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Q < _ w jL^Teo^ ^
T^ifea»- oh CAP

Variable Definitions

Primary Settlement

Secondary Settlement

US ARMY CORPS OF ENGINEERS

HIMCO DUMP SUPERFUND SITE
SETTLEMENT CALCULATIONS FOR LANDFILL COVER

Reference: Sowers, George P., "Settlement of Waste Disposal Fills", 1973, Proceedings,
Eighth International Conference on Soil Mechanics and Foundation Engineering, Moscow, pp.207-210

Svo'
dSvo'
eo
e
delta e
Cccoef.
Cc
Hfo
Hf
dHf
Cumul dHf
11
t2
alpha coef.
alpha
NA

existing effective overburden, Sigma vo'
effective change in stress, delta Sigma vo'
initial void ratio
void ratio
change in void ratio
0.15 to 0.55, see Primary settlement equations below
(Cc coefl(eo)
initial height of fill
height of fill
change in height of fill (delta Hf)
Cumulatative change in height of fill, i.e. settlement
starting time for increment
ending time for increment
0.03 to 0.09, see Secondary settlement equations below
(alpha coef He)

Not Applicable

dHf - [(Hf)l-delta e)l/(1 + eo)
delta e - -(CcHloglOtlSvo' + dSvo'lfSvo'l)

dHf-(Hf)ldeltae)HUeo)

Cc - 0.15eo for low organic fills
Cc • O.SSeo for high organic fills
Svo' (Sigma vo') - existing effective overburden
dSvo' (delta Sigma vo') - effective change in stress

delta e--(alpha)log|t2|t1)
alpha - 0.03e for conditions unfavorable to decomposition
alpha - 0.09e for conditions favorable to decomposition
t1 - number of months after completion
t2 - number of months after completion



CONDITION:
Erjmux

Istumgd valuts == >

Secondary
Assumtd ntoti =• = >

Primary »»>
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Settlement of 5 Foot Thick Old Waste Layer, Primary and Secondary
SjaUpsfl

188

tl
(months)

NA
0
1

12
24
36
48
60
72
84
96
108
120
132
144
156
168
180
192
204
216
228
240
252
264
276
288
300
312
324
336
348
360

dSvo' (osf )
605

t2
(months)

0
1

12
24
36
48
60
72
84
96
108
120
132
144
156
168
180
192
204
216
228
240
252
264
276
288
300
312
324
336
348
360
600

log HSvo'+dSuo'UdSvo'l

0.6251

Ion(t2rt1)
NA
NA

1.0792
0.3010
0.1761
0.1249
0.0969
0.0792
0.0669
0.0580
0.0512
0.0458
0.0414
0.0378
0.0348
0.0322
0.0300
0.0280
0.0263
0.0248
0.0235
0.0223
0.0212
0.0202
0.0193
0.0185
0.0177
0.0170
0.0164
0.0158
0.0152

i 0.0147

eofvoid ratio)
1.30

e
(void ratio)

NA
1.30
1.14
1.05
1.03
1.02
1.01 *
1.00
0.99
0.99
0.98
0.98
0.98
0.97
0.97
0.97
0.96
0.96
0.96
0.96
0.96
0.95 ,
0.95
0.95
0.95
0.95
0.95
0.94
0.94
0.94
0.94
0.94

0.2218 V y 0.94

Ce coef.
0.20

Cc - 0.26
alpha coef.

0.06

aloha
NA
NA

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

( \08 /
* 0.08

delta e
0.0000
-0.1625

delta e
NA

•0.1625
•0.0842
•0.0235
•0.0137
•0.0097
•0.0076
•0.0062
•0.0052
•0.0045
•0.0040
•0.0036
•0.0032
•0.0029
-0.0027
-0.0025
•0.0023
•0.0022
•0.0021
•0.0019
•0.0018
•0.0017
•0.0017
•0.0016
•0.0015
•0.0014
•0.0014
-0.0013
•0.0013
•0.0012
•0.0012
•0.0011
•0.0173

Hfgjffiejl
5.00

Hf
iffifill

NA
5.00
4.65
4.46
4.41
4.38
4.36
4.35
4.33
4.32
4.31
4.30
4.29
4.29
4.28
4.27
4.27
4.26
4.26
4.26
4.25
4.25
4.24
4.24
4.24
4.23
4.23
4.23
4.22
4.22
4.22
4.22
4.21

dHf
Iffifill

NA
0.353
0.183
0.051
0.030
0.021
0.016
0.013
0.011
0.010
0.009
0.008
0.007
0.006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.002

Cumul dHf
iffifiti
0.00
0.35
0.54
0.59
0.62
0.64
0.65
0.67
0.68
0.69
0.70
0.71
0.71
0.72
0.73
0.73
0.74
0.74
0.74
0.75
0.75
0.76
0.76
0.76
0.77
0.77
0.77
0.78
0.78
0.78
0.78
0.79

0.038 V— y 0-82



(
5 Foot Old Waste Layer Total Primary and Secondary Settlement

0 1 12 24 36 48 60 72 84 96 108 120 132 144 216 228 240 252 264 276 288 300 312 324 336 348 360 600
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236 GEOTECHNICS OF WASTE FILLS

TABLE 2 -- EMPIRICAL MODEL PARAMETERS

Platform
Number

SITE A
1
2
3
4
IS
16
7
9

8
10
11
12
13
14
17

SITE B
5-4
S-S
$-6

SITE C
84-2
14-3
84-4
84-5
84-6
(4-7

SITE D
JP1
SP2
SP3

Applied Average
Stress Strain
(kPa) (X/yr)

77.21 2.37
S4.09 4.59
53.58 7.51
45.00 6.81
146.27 0.83
134.12i9s.es
200.16

276.40
227.76
168.01 1
195.32
219.07
130.12
300.29

59.88
59.88
146.10

.42

.14

.01

.SO

.84

.58

.74

.89

.98

.82

.SO

.17

.17

79.42 0.90
79.42 0.48
71.66 0.83
102.79 0.68
79.42 0.72
H.66 0.79

50.97 8.33
50.97 14.00
50.97 8.44

Glbson t Lo Power Creeo
a b

(1/kPa) (1/kPa)

4.42e-
1.40e-
3.52t-
1.78e-
5.32e-
6.11e-
4.10e-
5.1U-

7.76e-
8.35e-
2.l2e-
1.99e-
2.30e-
S.34e-
2.86e-

3.60e-
2.80e-
l.lOe-

1.62e-3
S.87e-3
2.18*-3
4.S8C-3
1.77e-3
1.13e-3
5.49e-4
1.24e-3
6.01C-4
3.54e-4
l.OOe-4
S.OSe-4
3.75C-4
8.40e-4
4.74e-4

4.10C-4
S.60e-4
5.70C-4

l.OOe-4 4.70e-4
1.30C-5 3.SOC-4
1.20e-4 4.30C-4
S.20C-S 2.50e-4
2.00e-5 5.40e-4
4.90e-S 3.80e-4

7.50e-5 1.90e-3
8.00e-5 4.90e-3
3.80e-4 2.20C-3

X/b •
(I/day) (1/kPa) (tr

S.60e- S.48*-6
4.00e-
3.10*-
1.20*-
9.20*-
2.30e-
l.lOe-
2,SOe-

9.40e-
2.40e-
1.60e-
7.70e-
l.lOe-
2.70e-
4.30*-

6.00*-
9.70e-

5.75C-6
1.38*-4
l.lBc-S
7.52«-8
9.00*-8
1.61C-6
3.1Se-7

3.10e-6
3.40e-6

. 1.67e-S
5.48e-S
5.89e-5
1.30e-5
1.16e-6

7.8Se-7
2.25e-6

3.308-3 8.63e-6

9.70*-4 i.48*-5
8.46e-4 l.lOe-5
l.ZOe-f 5.l4«-5
1.40e-3 2.75e-S
8.40C-4 J.40e-5
1.40«-3 1.67*-5

4.00C-3 4.69«-5
1.90«-3 4.8SC-5
2.00«-3 8.57e-S

n
• 1 day)

0.702
0.862
0.438
O.BSO
1.131
1.170
0.804
0.980

0.744
0.746
0.619
0.297
0.302
0.670
1.005

0.779
0.759
0.648

0.264
0,409__
0.304
0.314
0.4J5..
0.443

0.593
0.666
0.486

SETTLEMENT OF MUNICIPAL WASTE

Power Creep Law Parameters
The j;wo empirical parameter^ of the power creep law derived

the four sites are given 1n Table 2. These parameters did not
Indicate anv discernible trends with the respect to applied stress
or average strain In each site within the range of variation of
these factors. Reference compressibility. aLhas an average value of
about 2.5 x 10'3 1/kPa and It Is about 1.7 times higher for oH
refuse (3.4 X IP"5 1/kPa) than fresh refuse (2.0 x IP'5 1/kPafT It
shows no discernible patterns with resbect to placement conditions
of the refuse.However, It Is quite variable, especially In Sites A
and B. Rate of compression, n has an average of JK65,and Indicates
some patterns with respect io age and placement conditions of the
refuse. For Instance, old relocated refuse^from Site C that was
compacted during placement Tiad the lowest average n * 0.37 and, In
general, fresh refuse had an average n value of nearly 1.5 times as
that of old refuse. The variability of n Is not as great as that of
m; however, It 1s more variable In Site A than the other three
sites.

COMPARISON OF THE MODELS
For Site A, the first year of data obtained was used to predict

the amount of settlement that could be expected at the end of the
data collection period which was about two years. The results
obtained using both models are compared with the actual measurements
1n Table 3. The 61bson_ and Lo model predicted the amount of
settlement at the^end oftwb years w1 th1 n 2 to 183Lof the actual
settlement that occurred for minimal filling and4 to 21XTfor actlvifilling. The power creep la»L predictions for the same conditions
were o to 6X and 0 to 14X, respectively.

TABLE 3 -- COMPARISON OF PREDICTED SETTLEMENT

Platform
Nuaber

MlnlNl Fining
1
2
3
4
7

Actual ,

0.52
0.59
1.11
1.19
1.88

Settlenent (l
Gtbjon I Lo

0.43
0.59
1.09
1.23
1.54

Power Creep

0.53
0.59
1.06
1.24
2.00

Percent Dlvlitlon »1
Gtbson I Lo Power Creep

-17
0
-2
4

-18

2
0
-4
5
6

Filling
B
10
12
13
14

3.34
2.99
1.94
2.03
2.95

3.19
2.93
1.91
2.00
2.32

3.38
3.18
1.94
1.97
2.53

-4
-2
-1
-2
-21



U.S. Army Corps of Engineers, Omaha District

Project: Himco Dump Superfund Site Location: Elkhart, Indiana

Item: Settlement Calculations for Landfill Cover Date:
By:

Mar-96
R. Taylor

CASE: 5-tOQ

Note: Calculation of Settlement Usig Procedures Presented by Edil, Ranguette, & Wuellner (1991)

Governing Equation: S(t)=HdeltaQ{a+b(1-exp[-(y/b)t])}

Where
S(t)=Total primary and secondary settlement
H=lnitial height of refuse
deltaQ=lncrease in compressive stress at top of refuse
a=Primary compressibility parameter
b=Secondary compressibility factor
y/b=Rate of secondary compression
t=Time since load application

Trial No. 1

Input Data:

Output Data:

Notes: New Waste Layer

H= 5ft
deltaQ= 0.605 ksf

a= 0.0024 /ksf
b= 0.024 /ksf

y/b= 0.0009 /day
t= 10.950 days 30 years

S(t)= 0.96 inches for time= 30 years

Trial No. 2

Input Data:

) Output Data:

Notes: Old Waste Layer

H= 10 ft
deltaQ= 0.98 ksf

a= 0.0024 /ksf
b= 0.024 /ksf

y/b= 0.0009 /day
t= 18250 days

S(t)= 3.10 inches for time= 50 years



U.S. Army Corps of Engineers, Omaha District

Project: Himco Dump Super-fund Site Location: Elkhart, Indiana

Item:

CASE:

Settlement Calculations for Landfill Cover Date:
By:

Mar-96
R. Taylor

Note: Calculation of Settlement Usig Procedures Presented by Edil, Ranguette, & Wuellner (1991)

Governing Equation: S(t)=HdeltaQ{a+b(1-exp[-(y/b)t])}

Where
S(t)=Total primary and secondary settlement
H=lnitial height of refuse
deltaQ=|ncrease in compressive stress at top of refuse
a=Primary compressibility parameter
b=Secondary compressibility factor
y/b=Rate of secondary compression
t=Time since load application

Trial No. 1

Input Data:

Output Data:

Notes: New Waste Layer

H= 5ft
deltaO 0.605 ksf

a= 0.0024 /ksf
b= 0.024 /ksf

y/b= 0.0009 /day
t= 365 days 1 years

S(t)= 0.33 inches for time= 1 years

Trial No. 2

Input Data:

Output Data:

Notes: Old Waste Layer

H= 10ft
deltaQ= 0.98 ksf

a= 0.0024 /ksf
b= 0.024 /ksf

y/b= 0.0009 /day
t= 365 days

S(t)= 1.07 inches for time= 1 years



U.S. Army Corps of Engineers, Omaha District

Project: Himco Dump Superfund Site Location: Elkhart, Indiana

Item: Settlement Calculations for Landfill Cover Date:
By:

Mar-96
R. lay lor

CASE: <^

Note: Calculation of Settlement Usig Procedures Presented by Edil, Ranguette, & Wuellner (1991)

Governing Equation: S(t)=HdeltaQ{a+b(1-exp[-(y/b)t])}

Where
S(t)=Total primary and secondary settlement
H=lnitial height of refuse
deltaQ=lncrease in compressive stress at top of refuse
a=Primary compressibility parameter
b=Secondary compressibility factor
y/b=Rate of secondary compression
t=Time since load application

Trial No. 1

Input Data:

Output Data:

Notes: New Waste Layer

H= 5ft
deltaO 0.605 ksf

a= 0.0024 /ksf
b= 0.024/ksf

y/b= 0.0009 /day
t= 10,950 days 30 years

S(t)= 0.96 inches for time= 30 years

Trial No. 2

Input Data:

Output Data:

/Votes: Old Waste Layer

H= 10 ft
deltaQ= 0.98 ksf

a= 0.0024 /ksf
b= 0.024 /ksf

y/b= 0.0009 /day
t= 10950 days

S(t)= 3.10 inches for time= 30 years
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.04a (10 JULY 1995)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C:\HELP3\HIMC01.D4
C:\HELP3\hIMC01.D7
C:\HELP3\HIMC01.D13
C:\HELP3\himcol.Dll
C:\HELP3\hlmcol4.DIO
C:\HELP3\himcol4.OUT

For: \

TIME: 9:28 DATE: 3/30/1996

TITLE: HIMCO DUMP SUPERFUND SITE

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. --

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4530 VOL/VOL
0.1900 VOL/VOL
0.0850 VOL/VOL
0.3168 VOL/VOL

0.720000011000E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3,

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
00



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 18.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.1401 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

0.30 INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0112 VOL/VOL

55.0000000000
4.00 PERCENT

500.0 FEET

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

CM/SEC

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 37

0.04 INCHES
- 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.199999999000E-10 CM/SEC
4.00 HOLES/ACRE
3.00 HOLES/ACRE

3 - GOOD

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT -
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

LAYER 5

V TYPE 3 - BARRIER SOIL LINER
} MATERIAL TEXTURE NUMBER 17

THICKNESS - 0.20 INCHES
POROSITY - 0.7500 VOL/VOL
FIELD CAPACITY - 0.7470 VOL/VOL
WILTING POINT - 0.4000 VOL/VOL



INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM A USER-
SPECIFIED CURVE NUMBER OF 74.0, A SURFACE SLOPE
OF 4.% AND A SLOPE LENGTH OF 500. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

74.00
100.0
50.000
14.0
3.152
6.054
0.654
0.000
4.575
4.575
0.00

PERCENT
ACRES'"' .
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

NOTE:

EVAPOTRANSPIRATION AND WEATHER DATA

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
FORT WAYNE INDIANA

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

41.50 DEGREES
2.00
116
289

INCHES- 14.0
10.40 MPH
74.00 X
67.00 %
71.00 %
75.00 %

NOTE:

JAN/JUL

2.48
3.67

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.99
3.94

3.05
3.22

4.06
3.22

2.81
2.83

3.94
2.95



NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

23.20
72.50

26.40
70.90

36.00
64.20

48.50
53.20

59.10
40.30

68.80
29.10

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA
AND STATION LATITUDE = 41.50 DEGREES

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30

f̂edPITATION

j-OTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

JAN/JUL

2.36
3.63

0.93
1.86

0.753
0.004

0.870
0.012

0.405
3.125

0.119
1.357

LATERAL DRAINAGE COLLECTED FROM

JffOTALS

STD. DEVIATIONS

0.3456
0.6307

0.5198
0.4427

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.94
3.50

1.02
1.78

1.393
0.011

1.156
0.031

0.343
2.414

0.100
1.229

LAYER 3

0.1241
0.8437

0.1918
0.7661

2.76
3.06

1.16
1.63

1.488
0.005

1.106
0.018

0.770
2.440

0.463
0.918

1.2104
0.7854

1.1534
0.5411

4.66
2.76

1.44
1.97

0.595
0.025

1.227
0.094

3.080
1.547

0.886
0.567

2.1495
0.8897

1.0622
1.0912

3.03
2.65

1.20
1.41

0.000
0.004

0.000 '
0.015

3.047
0.882

1.074
0.266

0.8914
0.9399

0.3510
0.8394

3.92
3.25

1.64
1.53

0.011
0.472

0.033
0.724

3.284
0.542

1.304
0.142

0.6434
1.4570

0.3682
1.1071



PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS

STD. DEVIATIONS

AVERAGES OF

0.0000
0.0000

0.0000
0.0000

MONTHLY

0.0000
0 . 0000

0.0000
0.0000

AVERAGED

0.0000
0.0000

0.0000
0.0000

0 . 0000
0.0000

0 . 0000
0 . 0000

0 . 0000
0 . 0000

0 . 0000
0 . 0000

0.0000
0.0000

0.0000
0.0000

DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES

STD. DEVIATIONS

0.0004
0.0008

0.0007
0 . 0006

0.0002
0.0011

0.0003
0.0010

0.0016
0.0011

0.0015
0.0007

0.0029
0.0012

0.0014
0.0014

0.0012
0.0013

0.0005
0.0011

0.0009
0.0019

0.0005
0.0014

| AVERAGE ANNUAL TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

& (STD.

37.

4.

21.

10.

DEVIATIONS) FOR YEARS 1

INCHES

54 (

760 (

877 (

91086 (

THROUGH 30

CU. FEET PERCENT

5.019)

2.6986)

3.4963)

2.84685)

6813752

863859

3970686

1980320

.0 100

.06 12

.75 58

.370 29.

.00

.678

.275

06358
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

CHANGE IN WATER STORAGE

0.00023 ( 0.00000)

0.001 ( 0.000)

-0.012 ( 0.9967)

42.198 0.00062

-2136.55 -0.031
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\ PEAK DAILY VALUES FOR YEARS

..-;;-—"———"————————

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOP OF LAYER 4

MAXIMUM HEAD ON TOP OF LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN)

SNOW WATER

•A-AA'A *** A A-A-A-A*

1 THROUGH

(INCHES)

3.79

4.312

1.74967

0.000001

0.070

0.139

5.7 FEET

5.49

******** A * A-A * *A"A"ATA-*-«rA-

30

(CU. FT.)

687885.000

782708.4370

317565.59400

0.23141

996739.4370

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.3825

0.0467

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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X FINAL WATER

LAYER

1

2

3

4

5

SNOW WATER

r*-A A 'A1 A A A-A-A-A-)

STORAGE AT

(INCHES)

1.0856

2.9807

0.0055

0 . 0000

0.1500

0.000

*•*•*'* * *•*-*-*•*• *TH-*-*-*-*TH-*-*-»TA-*TH-*1 *•*•*' A *TV*-*-*"«-«-»n*

END OF YEAR 30

(VOLAOL)

0.1809

0.1656

0.0182

0.0000

0.7500
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELF MODEL VERSION 3.04a (10 JULY 1995)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

**

**
**
**
**

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
CJUT DATA FILE:
"*̂

C:\HELP3\himco2.D4
C:\HELP3\hlmco2.D7
C:\HELP3\himco2.D13
C:\HELP3\hlmco2.Dll
C:\HELP3\himco8.D10
C:\HELP3\himcol5.0DT

\oo-VCK*

TIME: 10:30 DATE: 3/30/1996 / \-e. «oo'
( ^Tftvp, FU«.

U4«bw

c C/vVc^y

**-A-Â ^

TITLE: HIMCO DUMP SUPERFUND SITE

•A-A-A-A-A-A-A * ** A-A-A-A-A-A-A A'A A A A-A'A-A-A-A A A-A-A-A A A A' A"A-A-A"A"AlA-A-A-A-A-* UTlrÂ î-VA-A-A-*' A-A'A A A A A A-A-A-A-A A A

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. -

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS •=
POROSITY =
FIELD CAPACITY -
WILTING POINT -
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =

6.00 INCHES
0.4530 VOL/VOL
0.1900 VOL/VOL
0.0850 VOL/VOL
0.3167 VOL/VOL

0.720000011000E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
00



LATER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 18.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1398 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS - 0.30 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT
INITIAL SOIL WATER CONTENT -
EFFECTIVE SAT. HYD. COND. - 55
SLOPE

0.0050 VOL/VOL
0.0112 VOL/VOL
.0000000000

DRAINAGE LENGTH
4.00

500.0
PERCENT
FEET

CM/SEC

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 37

0.04 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.199999999000E-10 CM/SEC
4.00 HOLES/ACRE
3.00 HOLES/ACRE

3 - GOOD

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

LAYER 5

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

0.20 INCHES
0.7500 VOL/VOL
0.7470 VOL/VOL
0.4000 VOL/VOL

fl-ic.



INITIAL SOIL WATER CONTENT «- 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. - 0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM A USER-
SPECIFIED CURVE NUMBER OF 74.0, A SURFACE SLOPE
OF 4.X AND A SLOPE LENGTH OF 500. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

74.00
100.0
0.012
14.0
3.149
6.054
0.654
0.000
4.570
4.570
0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
FORT WAYNE INDIANA

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

DEGREES41.50
2.00
116
289

14.0 INCHES
10.40 MPH
74.00 X

.00 X
X

67
71,00
75.00 X

NOTE:

JAN/JUL

2.48
3.67

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.99
3.94

3.05
3.22

4.06
3.22

2.81
2.83

3.94
2.95



NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

23.20
72.50

26.40
70.90

36.00
64.20

48.50
53.20

59.10
40.30

68.80
29.10

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA
AND STATION LATITUDE = 41.00 DEGREES

A A A A-A-A-A-A-A*' **-A-A-A-A-*-A-*-**A-AVrA-A-A-A-*̂ ^̂  A »-

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100

~\:CIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

JAN/JUL

2.65
3.52

1.24
1.57

0.969
0.004

1.023
0.021

0.398
3.059

0.098
1.173

LATERAL DRAINAGE COLLECTED FROM

TOTALS

STD. DEVIATIONS

0.2975
0.5254

0.3432
0.3335

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

2.06
3.92

0.98
1.88

1.563
0.031

1.297
0.091

0.358
2.606

0.110
1.174

LAYER 3

0.0961
0.8971

0.1196
0.9220

2.99
3.25

1.27
1.52

1.961
0.005

1.400
0.021

0.714
2.596

0.494
0.878

0.9227
0.8665

1.0050
0.6995

4.41
3.07

1.55
1.97

0.701
0.025

1.146
0.074

2.961
1.568

0.833
0.627

2.2932
0.9817

1.2293
1.1115

2.90
2.74

1.27
1.33

0.001
0.009

0.011
0.041

2.951
0.934

1.001
0.242

0.8804
1.0346

0.4721
0.8513

3.64
3.10

1.57
1.43

0.010
0.413

0.040
0.661

3.019
0.546

1.250
0.181

0.6104
1.4116

0.4354
1.1150

A-



PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0 . 0000
\ 0 . 0000

STD . DEVIATIONS 0 . 0000
0.0000

AVERAGES OF MONTHLY

0 . 0000
0.0000

0.0000
0.0000

AVERAGED

0.0000 0.
0.0000 0.

0.0000 0.
0.0000 0.

DAILY HEADS

0000 0.0000
0000 0.0000

0000 0.0000
0000 0.0000

(INCHES)

0.0000
0.0000

0.0000
0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES 0 . 0004
0 . 0007

STD. DEVIATIONS 0.0004
0.0004

0.0001
0.0012

0.0002
0.0012

0.0012 0.
0.0012 0.

0.0013 0.
0.0009 0.

0031 0.0011
0013 0.0014

0016 0.0006
0014 0.0011

0.0008
0.0018

0.0006
0.0014

^AVERAGE ANNUAL TOTALS & (STD.

-}

PRECIPITATION 38 .

RUNOFF 5 .

EVAPOTRANSPIRATION 21.

DEVIATIONS) FOR YEARS

INCHES

24 (

694 (

710 (

1 THROUGH

CU. FEET

5.195)

2.8432)

2.9814)

100

PERCENT

1596.3 100.00

237.68 14.890

906.28 56.775

T'TERAL DRAINAGE COLLECTED
%**ROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

CHANGE IN WATER STORAGE

10.81710 ( 2.86375)

0.00023 ( 0.00000)

0.001 ( 0.000)

0.005 ( 1.1801)

451.560 28.28871

0.010 0.00061

0.23 0.014
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 100

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOP OF LAYER 4

MAXIMUM HEAD ON TOP OF LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN)

SNOW WATER

(INCHES)

4.35

4.458

1.74687

0.000001

0.070

0.142

0.0 FEET

8.02

(CU. FT.)

181.591

186.1146

72.92294

0.00005

334.9937

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.4029

0.0467

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

******* A A A A A A-A-A-A"A-A-*-»**-A-A-A-A-A-A-A-»****-A-A * A ATfrft-A-A-A-A-'A1 A-A-A-A-A A A * * A A A*-*-A*-*-**-A-A-A-*-** *"A-A-A A A A A



A A A A' *-A-*-A-A-A-*1

FINAL WATER STORAGE AT END OF YEAR 100
INCHES;
2.554:

2.405J

0.003]

0.000(

0.150C

SNOW WATER 0.000

LAYER

1

2

3

4

5

(INCHES)

2.5543

2.4051

0.0031

0.0000

0.1500

(VOL/VOL)

0.4257

0.1336

0.0105

0.0000

0.7500

fi-SI
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.04a (10 JULY 1995)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C:\HELP3\hlmcol.D4
C:\HELP3\himcol.D7
C:\HELP3\himcol.D13
C:\HELP3\hlmcol.Dll
C:\HELP3\hlmcol6.DIO
C:\HELP3\himcol6.OUT

Kbt.1

3o '

TIME: 11: 5 DATE: 3/30/1996

lrt(n̂ ^

TITLE: HIMCO DUMP SUPERFUND SITE

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. .

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT -
EFFECTIVE SAT. HYD. COND.

NOTE: SATURATED HYDRAULIC
FOR ROOT CHANNELS

6.00 INCHES
0.4530 VOL/VOL
0.1900 VOL/VOL
0.0850 VOL/VOL
0.3168 VOL/VOL

0.720000011000E-03 CM/SEC
CONDUCTIVITY IS MULTIPLIED BY 3,
IN TOP HALF OF EVAPORATIVE ZONE.

00

fl-8*.



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 18.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1401 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS - 0.30 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. = 55
SLOPE

0.0050 VOL/VOL
0.0112 VOL/VOL
.0000000000

DRAINAGE LENGTH
3.85

500.0

CM/SEC
PERCENT
FEET

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 37

0.04 INCHES
- 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.199999999000E-10 CM/SEC
4.00 HOLES/ACRE
3.00 HOLES/ACRE

3 - GOOD

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT -
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

LAYER 5

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS - 0.20 INCHES
POROSITY - 0.7500 VOL/VOL
FIELD CAPACITY - 0.7470 VOL/VOL
WILTING POINT - 0.4000 VOL/VOL



INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0.7500 VOL/VOL
= 0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM A USER-
SPECIFIED CURVE NUMBER OF 74.0, A SURFACE SLOPE
OF 4.% AND A SLOPE LENGTH OF 500. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

74.00
100.0
0.012
14.0
3.152
6.054
0.654
0.000
4.575
4.575
0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
FORT WAYNE INDIANA

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

41.50 DEGREES
2.00
116
289

14.0 INCHES
10.40 MPH
74.00 %
67.00 X
71.00 X
75.00 X

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DECJAN/JUL

2.48
3.67

1.99
3.94

3.05
3.22

4.06
3.22

2.81
2.83

3.94
2.95



NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA

\

JAN/JUL

23.20
72.50

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

FEB/AUG

26.40
70.90

MAR/SEP

36.00
64.20

APR/OCT

48.50
53.20

MAY/NOV

59.10
40.30

JUN/DEC

68.80
29.10

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FORT WAYNE INDIANA
AND STATION LATITUDE = 41.50 DEGREES

***•

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30

~*\:CIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS
%M̂

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

JAN/JUL

2.36
3.63

0.93
1.86

0.753
0.004

0.870
0.012

0.405
3.125

0.119
1.357

LATERAL DRAINAGE COLLECTED FROM

XTOTALS

STD. DEVIATIONS

0.3457
0.6307

0.5199
0.4426

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.94
3.50

1.02
1.78

1.393
0.011

1.156
0.031

0.343
2.414

0.100
1.229

LAYER 3

0.1241
0.8437

0.1918
0.7661

2.76
3.06

1.16
1.63

1.488
0.005

1.106
0.018

0.770
2.440

0.463
0.918

1.2103
0.7854

1.1533
0.5411

4.66
2.76

1.44
1.97

0.595
0.025

1.227
0.094

3.080
1.547

0.886
0.567

2.1495
0.8897

1.0622
1.0912

3.03
2.65

1.20
1.41

0.000
0.004

0.000
0.015

3.047
0.882

1.074
0.266

0.8915
0.9398

0.3510
0.8394

3.92
3.25

1.64
1.53

0.011
0.472

0.033
0.724

3.284
0.542

1.304
0.142

0.6434
1.4570

0.3682
1.1071



PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS

)
STD. DEVIATIONS

AVERAGES OF

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

MONTHLY AVERAGED

0.0000 0.
0.0000 0.

0.0000 0.
0.0000 0.

DAILY HEADS

0000 0.
0000 0.

0000 0.
0000 0.

(INCHES)

0000 0.0000
0000 0.0000

0000 0.0000
0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES

STD. DEVIATIONS

0.0005 0.0002
0.0008 0.0011

0.0007 0.0003
0.0006 0.0010

0.0016 0.
0.0011 0.

0.0016 0.
0 . 0008 0 .

0030 0.
0012 0.

0015 0.
0015 0.

0012 0 . 0009
0013 0.0020

0005 0.0005
0012 0.0015

| AVERAGE ANNUAL TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

& (STD. DEVIATIONS) FOR YEARS

INCHES

37.54 (

4.760 (

21.877 (

1 THROUGH 30

CU. FEET

5.019)

2.6986)

3.4963)

1567.2

198.69

913.26

PERCENT

100.00

12.678

58.275

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

CHANGE IN WATER STORAGE

10.91085 ( 2.84686)

6.00023 ( 0.00000)

0.001 ( 0.000)

-0.012 ( 0.9967)

455.474 29.06357

0.010 0.00062

-0.49 -0.031
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 30

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER 5

AVERAGE HEAD ON TOP OF LAYER 4

MAXIMUM HEAD ON TOP OF LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN)

SNOW WATER

(INCHES)

3.79

4.312

1.74993

0.000001

0.073

0.144

6.3 FEET

5.49

(CU. FT.)

158.214

180.0229

73.05067

0.00005

229.2501

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.3825

0.0467

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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\ FINAL WATER

LAYER

1

2

3

4

5

*•*-* A A *'A-* A1 A-A1

STORAGE AT

(INCHES)

1.0856

2.9807

0.0055

0 . 0000

0.1500

<fleKVCK*rfclfA-*'* A A"*"A"A A A'A-Ai* tcfefcten tttew* tt* iiincirK

END OF YEAR 30

(VOL/VOL)

0.1809

0.1656

0.0185

0.0000

0.7500

SNOW WATER 0.000 \
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1. ROAD DESIGN.

1.0.1. Permits. Permits and approval for constructing the new access roads
will be required from the city and county.

1.0.2. Access Road "A".

1.0.2.1. Traffic. Design of the access roads was based on the
following criteria:

Class "E" Road
T = 10%
Design Speed =30 mph
Average Running Speed = 27 mph

1.0.2.2. Horizontal Alignment.

Desirable Maximum Degree of Curvature = 8 degrees
Absolute Maximum Degree of Curvature =21 degrees

1.0.2.3. Vertical Alignment.

Desirable Maximum Grade = 6%
Critical Length = 450 ft.
Absolute Maximum Grade = 10%
Critical Length = 450 ft.
Minimum Stopping Sight Distance = 400 ft.
Vertical Curves

Crest K = 28
Sag K = 35
Minimum Length = 90 ft.

1.0.2.4. Normal Cross-Section Elements.

Width of Traffic Lanes = 12 ft.
Traffic Lane Cross Slope = 1/4 in./ft.
Front Slope, IV on 4H
Back Slope, IV on 3H

1.1. PAVEMENT DESIGN.

1.1.1. ACCESS ROAD "A". The turnout from John Weaver Parkway will be paved
with bituminous pavement. The remainder of the road will be paved with aggregate
surface course.

1.1.1.1. Bituminous Pavement.

1.1.1.1.1. Traffic. Traffic consists of the following
vehicles:



85% Passenger cars, panel trucks,
and pickup trucks

14% Two-axle trucks

1% Three-, four-, and five- axle
trucks

1.1.1.1.2. Strength Method. (Non-Frost Design)

Class = F
Category = III
Design Index = 2
CBR (Compacted Subgrade) - 20
Total Design Thickness = 3.8 inches \
Compacted Subgrade Thickness = 6 inches

I
1.1.1.1.3. Reduced Subgrade Strength Method. (Frost Design)

Design Index = 2
Soil Group = F3
Soil Support Index =3.5
Total Design Thickness = 15.5 inches

1.1.1.1.4. Recommended Pavement Section.

2.5-inches Bituminous Pavement j
6-inches Aggregate Base Course
6-inches Subbase Course
6-inches Compacted Subgrade

(95% maximum density)

1.1.1.2. Aggregate Surfacing.

1.1.1.2.1. Traffic. Traffic consists of the following
vehicles:

85% Passenger cars, panel trucks,
and pickup trucks

14% Two-axle trucks

1% Three-, four-, and five- axle trucks

1.1.1.2.2. Strength Method. (Non-Frost Design)

Class = G
Category = I
Design Index = 1
CBR (Compacted Subgrade) =20 \

A-12



\ Total Design Thickness = 1.7 inches
-' Compacted Subgrade Thickness = 6 inches

1.1.1.2.3. Reduced Subgrade Strength Method. (Frost Design)

Design Index = 1
Soil Group = F3
Soil Support Index = 3.5
Total Design Thickness = 9 inches

1.1.1.2.4. Recommended Pavement Section.

8-inches Aggregate Surfacing
6-inches Compacted Subgrade

(95% maximum density)

1.1.2. ACCESS ROADS "B", "C-, AMD "D". The Acess Road «B" turnout from
County Road 10 will be paved with bituminous pavement. The remainder of the
roads will be paved with aggregate surface course.

1.1.2.1. Bituminous Pavement.
to

1.1.2.1.1. Traffic. Traffic consists of the following
vehicles:

99% Passenger cars, panel trucks,
\ and pickup trucks
/

1% Two-axle trucks

1.1.2.1.2. Strength Method. (Non-Frost Design)

Class = F
Category = I
Design Index = 1
CBR (Compacted Subgrade) =20

f Total Design Thickness = 3.2 inches
Compacted Subgrade Thickness .= 6 inches

1.1.2.1.3. Reduced Subgrade Strength Method. (Frost Design)

Design Index = 1
Soil Group = F3
Soil Support Index = 3.5
Total Design Thickness = 13.5 inches

1.1.2.1.4. Recommended Pavement Section.

2.5-inches Bituminous Pavement
6-inches Aggregate Base Course
5-inches Subbase Course
6-inches Compacted Subgrade

\ (95% maximum density)



1.1.2.2. Aggregate Surfacing. |

1.1.2.2.1. Traffic. Traffic consists of the following
vehicles:

99% Passenger cars, panel trucks,
and pickup trucks

1% Two-axle trucks

1.1.2.2.2. Strength Method. (Non-Frost Design)

Class = G
Category =111
Design Index = 1
CBR (Compacted Subgrade) =20 \
Total Design Thickness = 1.7 inches
Compacted Subgrade Thickness = 6 inches >

1.1.2.2.3. Reduced Subgrade Strength Method. (Frost Design)

Design Index = 1
Soil Group = F3
Soil Support Index =3.5
Total Design Thickness = 9 inches

1.1.2.2.4. Recoanended Pavement Section. Because of the low
traffic volume, the design thickness determined using the reduced subgrade
strength method will be decreased.

6-inches Aggregate Surfacing
6-inches Compacted Subgrade

(95% maximum density)



APPENDIX B



REMEDIAL ACTION

HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA

APPENDIX B
SOIL GAS SURVEY

, )
B - 1



Quadrel Report No. QS1287

EMFLUX* Passive. Non-Invasive
Soil-Gas Survey:

fflMCO DUMP SUPERFUND SITE
ELKHART, INDIANA

Prepared for

U.S. Army Corps of Engineers
215 North 17th Street

Omaha, NE 68102-4978

by

Quadrel Services, Inc.
1896 Urbana Pike

Suite 20
Clarksburg, MD 20871

August 31, 1995



CONTENTS

Section Page

1.0 OBJECTIVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2.0 BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

3.0 INVESTIGATION PLAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

3.1 Approach
3.2 Survey Plan
3.3 Site Preparation
3.4 Field Work
3.5 Quality Assurance/Quality Control Factors ^

4.0 FINDINGS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

4.1 Computations
4.2 Data

5.0 DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

5.1 Summary
5.2 Commentary

APPENDICES

A Quadrel Field Procedures

B Field Deployment Report



FIGURES

Figure

1 Overall Site Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2 Methane Detections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

3 Methane Isopleths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

TABLES

1 Methane Concentrations (%) . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2 Average Methane Generation Rates (ng cm'2 s°) . . . . . . . . . . . . . . . 10

-4



EMFLUX* PASSR7E, NON-INVASIVE
SOIL-GAS SURVEY

of

HIMCO DUMP SUPERFUND SITE
ELKHART, INDIANA

The following EMFLUX® Methane Survey Report on the HIMCO Dump Superfund Site
(HIMCO Dump) has been prepared for the U.S. Army Corps of Engineers (USAGE) by
Quadrel Services, Inc. (Quadrel) in accordance with the terms of USAGE Purchase Order No.
DACW45-95-P-1084/Purchase Request No. EDGG*A-5192-0013 dated July 27, 1995^
Quadrel's principal contact for this project has been Mr. Rick Grabbwski. *

1.0 OBJECTIVES
\

At the request of USAGE, Quadrel conducted an EMFLUX* Survey of a 45-acre section of the
HIMCO Dump, a Superfund Site in Elkhart County, Indiana. The purpose of this EMFLUX*
Methane Survey was to verify the presence of methane and, assuming verification, to estimate
the annual Methane generation rate.

2.0 BACKGROUND

Based on publicly available information1, the HIMCO Dump is a closed and covered landfill that
t operated between 1960 and September 1976. The area was initially marsh and grassland; no

liner, leachate, or gas-recovery system was constructed for the landfill. It has been reported that
essentially two-thirds of the waste in the landfill is calcium sulfate from Miles Laboratories; also
present are demolition/construction debris, industrial and hospital wastes, and general household
wastes. In 1977 the landfill was closed and covered, using six inches of Calcium Sulfate and
one foot of sand.

The Dump is currently surrounded by small wooded areas and interrupted wetlands. The central
and eastern portions of the Survey area are characterized by light to heavily wooded terrain and
scrub brush, while the western portion is primarily an open field of tall grass.

'U.S. EPA, Region V, Health and Safety Plan, HIMCO Dump Remedial
Investigation/Feasibility Study, Elkhart, Indiana, Volume 4, July 1990, p. 3-1 through 3-3.



3.4 Field Work

Sample point locations were determined and the Survey area staked on August 7 and 8, 1995.
EMFLUX* Methane collection tubes were deployed on August 8 and capped at 0800 hours on
August 9; all devices were retrieved on August 10, 1995.

Weather conditions for the most part were clear, but there was a brief period of rain during the
afternoon hours of Wednesday, August 9. However, meteorological phenomena are not usually
significant factors in EMFLUX® Surveys.

Deployment and retrieval of EMFLUX* devices were accomplished in conformity with
Quadrel's established Field Procedures (Appendix A).

3.5 Quality Assurance/Quality Control

Field work and reporting were done in accordance with Quadrel's Quality Assurance Program
Plan.

4.0 FINDINGS

The following section outlines results of the EMFLUX® investigation of the HIMCO Dump.

4.1

The Methane percentages obtained in the field were averaged over time at each point, and the
results were converted to emission flux rates (ng cm'2 s'1) and then to annualized generation rates
(in cubic feet per year, ft3 yr1) using the following equation.

F = P"3 Da ((C, N JOO)/Z)

where: F = Average emission flux rate (ng cm'2 s'1),
P = Porosity,
D, « Diffusivity coefficient (cm2 s'1),
C, = Methane concentration (percent),
N = Dimensional conversion factor (for Methane 7,160 ng cm*3),
100 = Percent conversion factor, and
Z = depth (cm)

Based on published porosities2, the average porosity for the mixed sand used in the cap of the
HIMCO Dump was assumed to be 0.35; the diffusivity coefficient De of Methane in free air is
0.165cm2s''.

2Todd, D.K., Ground Water Hydrology (New York: 1959).

3



5.0 DISCUSSION

5.1 Summary

Quadrel obtained varying but substantial Methane readings at 37 probe locations, most of which
were within the boundaries of the landfill area; values ranged from 0.1 ng cm'2 s'1 to 496,7
ng cm'2 s"1. By contrast, the company found no traces of Methane at 40 locations, most of
which were near the perimeter or outside of the landfill.

Based on the data collected during the 24-hour Survey period, Quadrel estimates that the
HIMCO Dump Superfund Site is producing Methane at an annualized rate of 287 million cubic
feel per year (ft3 yr1).

5.2 Commentary

5.2.1 The highest mean Methane concentration, 64.9%, occurred at probe 45; the next three
highest values, 57.8%, 55.0%, and 51.6%, were found at probes 8, 24, and 9,
respectively.

5.2.2 The majority of Methane detected was found in two large groupings of detections located
in the central and western portions of the landfill (Figure 3). These groupings are
separated by nondetections at probes 11, 15, 22, and 31 and by low detections at probes
16, 32, and 37. It is of possible significance to note that the areas of high detection
(above 200 ng cnr2 s'1) appear to track to the main landfill access road shown in
Figure 1.

5.2.3 Isolated, but possibly significant detections were made at probes 61, 62, and 77 near the
southeastern perimeter of the HIMCO Site (Figures 2 and 3).

5.2.4 Olfactory detections of Hydrogen Sulfide were made by all three Quadrel field teams
during each scheduled sampling period. It was observed that those probe locations which
produced a strong Hydrogen Sulfide odor also yielded high Methane detections.

5.2.5 Methane detections on the HIMCO Dump were found at very consistent levels, with the
average range factor for all points being only 5.2%. While large and predictable
fluctuations in Methane emissions are generally associated with areas of subsurface
soil-gas migration, consistent Methane emission levels such as those found on this site
typically indicate areas currently producing Methane.

MTCipt\QS1287



Table 1 (cont.)
Methane Concentrations (%)

HFMCO Dump Superfund Site, Elkhart, IN

Date
Time

Sample
21
22
23
24
25
26
27
28
29
30

31
32

33
34
35
36
37
38
39
40
Note:

8/9/95
1200 hours

31.7%
0.0%
51.8%
55.3%
0.0%
0.0%
0.0% *
0.0% *
16.9% *
0.0% *

0.0% *
0.0% *
0.0% *
0.0% *
0.0% *
0.0% *

0.0% *
0.0% *
0.0% *
0.0% *

1600 hours

31.8%
0.0%
0.8%
55.0%
0.0%
0.0%
1.4%
0.0%
18.7%

29.9%
0.0%
1.4%

3.1%
0.0%
0.0%
0.0%

1.3%
30.4%

32.3%
0.5%

2000 hours

31.6%
0.0%
0.3%
55.3%
0.0%
0.0%
0.0%
0.0%
19.2%
31.3%

0.0%
1.2%
2.2%
0.0%
0.0%
0.0%

1.2%
30.2%
48.0%
0.8%

8/10/95
0000 hours 0400 hours

31.5%
: 0.0%

0.2%
54.5%
0.0%
0.0%
0.0%
0.0%
19.3%
30.8%
0.0%
1.1%
1.3%
0.0%
0.0%
0.0%

1.2%
30.5%
48.9%

1.3%

32.0%
0.0%
0.3%
55.2%
0.0%
0.0%
0.0%
0.0%
19.7%
31.6%

0.0%
0.8%
1.0%
0.0%
0.0%
0.0%

1.2%
30.4%
48.3%
1.9%

0800 hours

31.8%
0.0%
10.7%
54.5%
0.0%
0.0%
0.0% p

0.0%
19.7%
31.8%

0.0%
0.6%
0.7%
0.0%
0.0%

0.0%

1.3%
30.6%
48.8%
0.9%

Mean

31.7%
0.0%
10.7%
55.0%
0.0%

0.0%
0.0%
0.0%
19.3%
31.1%
0.0%
1.0%
1.7%
0.0%
0.0%
0.0%

1.2%
30.4%
45.3%
1.1%

Low

31.5%
0.0%
0.2%
54.5%
0.0%
0.0%
1.4%
0.0%
18.7%

29.9%

0.0%
0.6%
0.7%
0.0%

0.0%

0.0%

1.2%
30.2%
32.3%
0.5%

* These measurements have not been used in the calculation of Mean values because of equipment difficulties
/V7 No information is available because water in the analyzer tube terminated these samplings.

_RanKc_
High

32.0%
0.0%
51.8%
55.3%
0.0%
0.0%
0.3%
0.0%
19.7%

31.8%

0.0%
1.4%

3.1%
0.0%
0.0%
0.0%

1.3%
30.6%
4K.9%

1.9%

Factor

1.0
.»

259.0

1.0
«

.*

0.2
..

1.1
1.1
..

2.3
4.4
.-
—

..

1.1
1.0

1.5
3.8

in the Held.
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Table 1 (cont.)

Methane Concentrations ('/•)
HEVICO Dump Superfund Site, Elkhart, IN

Date
Time

Sample
61
62
63
64
65
66
67

68
69
70
71

72
73
74

75
76
77

8/9/95
1200 hours

4.2%
45.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

9.9%

1600 hours

4.2%
52.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
Nl

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
9.6%

2000 hours

4.3%
44.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
9.1%

8/10/95
0000 hours

4.3%
53.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

9.2%

0400 hours

4.4%
52.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

9.0%

0800 hours

4.5%
53.0%
0.0%
0.0% y

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%

8.1%

Mean

4.3%
50.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%

9.2%

Low

4.2%
44.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

0.0%

8.1%

JJanjML
Hieh

4.4%
53.7%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%

0.0%

0.0%

9.9%

Factor

1.0

1.2
..
_.
„_
..
..
..
..
..
..
..
..
—
—
-.

1.2
Note:

Nl
These measurements have not been used in the calculation of Mean values because of equipment difficulties in the field.
No information is available because water in the analyzer tube terminated these samplings.
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Figure 1
Overall Site Map

HIMCO Dump Superfund Site
FJkhart. IN

Approximate Scale: I" = 280'

i EMFLUX Simple Point
-- 50 Feet Beyond Landfill Limits
- - Appro £ Landfill Limits
- Dirt R^

South Gate

- East Gate



Figure 3
Methane Isopleths

H1MCO Dump Superfund Site
Elkhart, IN

Approximate Scale: 1" = 280'

EMFLUX Sample Point
50 Feet Beyond Landilll Limits
Approximate Landfill Limits

*WTIOIA
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DEPARTMENT OF THE ARMY
Missouri River Division/ Corps of Engineers

Division Laboratory
Omaha, Nebraska

Sheet 1 of 1

TABLE 1 - SUMMARY OF CLASSIFICATION TESTS

Project: HIMCO Superfund Site MRD Lab No. 3584

Holes WT 112A through WT 118B

Note: By visual examination and classification/ samples not tested were
compared and grouped with typical test samples described below:

(a) Sand SP. Brown with White and Black. Fine to coarse sand.
Nonplastic. Similar to Hole WT 112A, Sample 1 (1.8% Fines/ 92.4% Sand/
5.8% Gravel; Cu-2.44/ Cc-1.02).

(b) Sand SP. Grayish Brown with Black. Fine to medium sand. "\
Nonplastic. Similar to Hole WT 112B/ Sample 1 (1.5% Fines, 98.5% Sand; ; ̂ /
'u-1.92/ Cc-1) .

(c) Gravelly Sand SP. Gray, Black and White. Fine sand to fine
gravel. Nonplastic. Similar to Hole WT 114B, Sample 1 (1.5% Fines,
81.3% Sand/ 17.2% Gravel; Cu-9.24/ Cc-0.92).

(d) Sand SP. Yellowish Brown. Fine sand. Nonplastic. Similar to
Hole WT 115A/ Sample 1 (2.8% Fines, 96% Sand, 1.2% Gravel; Cu-2.7,
Cc-1.32).

(e) Sand SP. Dark Gray with White. Fine to medium sand.
Nonplastic. Similar to Hole WT 116A, Sample 1 (1.3% Fines/ 98.2% Sand,
0.5% Gravel; Cu-2.46/ Cc-0.86).
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TABLE 1 - SUMMARY OF CLASSIFICATION TESTS

Project: HIMCO Superfund Site MRD Lab No. 3584

Holes A-l through A-12

Note: By visual examination and classification, samples not tested were
compared and grouped with typical test samples described below:

: V- - «B

(a) Clayey Sand SC. Dark Brown. Fine to medium sand. Similar to
Hole A-l, Sample 1 (25.3% Fines, 74.6% Sand, 0.1% Gravel; LL-34,
PI-13) .

<b) Silty Clayey Sand SM-SC. Brown. Fine to medium sand. Similar
.>*o Hole A-2, Sample 1 (26.9% Fines, 68.7% Sand, 4.4% Gravel; LL-19/
PI-6).

(c) Silty Sand SM-SC. Yellowish Brown. Fine to medium sand.
Similar to Hole A-3, Sample 1 (19.7% Fines, 77.9% Sand, 2.4% Gravel;
LL-16, PI-4).

(d) Silty Sand SP-SM. Brownish Yellow. Fine to coarse sand.
Nonplastic. Similar to Hole A-3, Sample 2 (5.2% Fines, 89% Sand, 5.8%
Gravel; Cu-3.19, Cc-1.11).

(e) Silty Sand with some gravel SM. Yellowish Brown. Fine to
coarse sand. Nonplastic. Similar to Hole A-4, Sample 1 (13.8% Fines,
73.5% Sand, 12.7% Gravel).

(f) Clayey Sand SC. Very Dark Brown. Fine to medium sand. Similar
to Hole A-5, Sample 1 (37.1% Fines, 61% Sand, 1.9% Gravel; LL-27,
PI-10; Liquid and Plastic Limits run on oven dried sample).

(g) Silty Gravelly Sand SM. Yellowish Brown. Fine sand to fine
gravel. Nonplastic. Similar to Hole A-6, Sample 1 (15.2% Fines, 68.1%
Sand, 16.7% Gravel).

(h) Silty Sand SM. Grayish Brown. Fine to medium sand.
,Nonplastic. Similar to Hole A-10, Sample 2 (15% Fines, 79.3% Sand,
).7% Gravel).



MRD Lab No. 3584

Sheet 2 of 2

(i) Silty Sand SP-SM. Brown. Fine to medium sand. Nonplastic.
Similar to Hole A-10, Sample 3 (5.3% Fines, 94.7% Sand; Cu-2.69,
Cc-1.32).

(j) Silty Sand SM. Dark Yellowish Brown. Fine to medium sand.
Nonplastic. Similar to Hole A-12, Sample 2 (16.6% Fines, 82.6% Sand,
0.8% Gravel).

(k) Sand SP. Yellowish Brown. Fine to medium sand. Nonplastic.
Similar to Hole A-12, Sample 3 (3% Fines, 97% Sand; Cu-1.77, Cc-0.89).

c-'l
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DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers

Division Laboratory
Omaha, Nebraska

Sheet 1 of 1

TABLE 1 - SUMMARY OF CLASSIFICATION TESTS

Project: HIMCO Superfund Site MRD Lab No. 3584

Holes B-9, B-10 and B-ll

Note: By visual examination and classification, samples not tested were
compared and grouped with typical test samples described below:

(a) Silty Sand with some gravel SW-SM. Light Brown. Fine sand to
fine gravel. Nonplastic. Similar to Hole B-9, Sample 1 (7.6% Fines,
77.6% Sand, 14.8% Gravel; Cu-6.55, Cc-1.11).

(b) Silty Sand SP-SM. Black and Brown. Fine to medium sand. \
Nonplastic. Similar to Hole B-9, Sample 2 (5.2% Fines, 90.4% Sand, /
4.4% Gravel; Cu-3.13, Cc-1.36).

(c) Silty Sand SP-SM. Brown with White. Fine to coarse sand.
Nonplastic. Similar to Hole B-9, Sample 3 (5.4% Fines, 88.4% Sand,
6.2% Gravel; Cu-3, Cc-0.75).

(d) Sand SP. Brown. Fine sand. Nonplastic. Similar to Hole B-9,
Sample 4 (3.9% Fines, 95.7% Sand, 0.4% Gravel; Cu-2.85, Cc-1.36). **

(e) Silty Sand SM. Dark Brown. Fine to medium sand. Nonplastic.
Similar to Hole B-10, Sample 1 (26% Fines, 69.5% Sand, 4.5% Gravel).

(f) Silty Sand SM. Rust and Brown. Fine to medium sand.
Nonplastic. Similar to Hole B-10, Sample 2 (13.3% Fines, 83.7% Sand,
3% Gravel).

(g) Sand SP. Yellowish Brown. Fine to medium sand. Nonplastic.
Similar to Hole B-10, Sample 3 (0.6% Fines, 99.2% Sand, 0.2% Gravel;
Cu-2.1, Cc-0.86).

(h) Silty Sand SP-SM. Rust. Fine to medium sand. Nonplastic.
Similar to Hole B-ll, Sample 1 (7.4% Fines, 91.8% Sand, 0.8% Gravel;
Cu-3.58, Cc-1.5) .



SOIL CLASSIFICATION RECORD SHEET

HIMCO Superfund Site
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TECH MEMO 3-357, MAY 67

Silty Sand w/ gravel SW-SM
Silty Sand SP-SM
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Sand SP

Silty Sand SM
Silty Sand SM
Sand SP

Silty Sand SP-SM
Sand SP

REMARKS

Note (a)
Note (b)
Note ( c )
Note (d)

Note (e)
Note (f)
Note (g)

Note (h)
Note (g) «,, ,.,.
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) REMEDIAL ACTION

HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA

APPENDIX D
USAGE DRILLING LOGS

D - 1



HTW DRILLING LOG
HOLE NO.

WTII2A

^COMPANt NAME

U.S. ARMY CORPS OF ENGINEERS
2. DRILLING

N/A
SUBCONTRACTOR SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART. IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT 4%' I.D. HSA; 2' P.P. CARBON 6. HOLE LOCATION

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER 9. SURFACE ELEVATION

FOR SPT; HNU PI 101 PIP; ISTMX
410 CGI. 10. DATE STARTED

8-23-95
I. DATE COMPLETED

8-23-95
2. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH CROUNDWATER ENCOUNTERED

9.5'

3. DEPTH DRU.EP(»ITO ROCK
N/A

K. DEPTH TO WATER AND ELAPSED THE AFTER DRILLNC COMPLETED
8-24-95 9:56 AM 8.5'

«. TOTAL DEPTH OF HOLE
16.0'

IT. OTHER WATER LEVEL MEASUREMENTS (SPECFr)

8. GEOTECHNCAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMKAL ANALYSIS VOC METALS OTHER <SP£Crn OTHER <SPEOFY> OTHER (SPECFY) 3. TOTAL CORE
RECOVERY

12. DISPOSITION OF MOLE BACKFILEO MOMTORWC WELL OTHER (SPECIFY)

2'PVC

3. SIGNATURE OF MSPECTOR

MICHELLE BENAK

, ElEV. DEPTH
b.

DESCRIPTION Of MATERIALS
FELO SCREENING

RESULTS
a.

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.
BLOW

COUNTS
g-

REMARXS
h.

0 _ 3ACKGROUND
HNU = 2.8
UNITS
02 = 20. V/.
LEL = 07.

'OORLY GRADED SAND (SP):
MEDIUM DENSE. MOIST. TAN. MEDIUM

o COARSE SAND. OUTWASH
JEPOSITS.

BREATHING
ZONE
HNU - 3.3
UNITS

N = 12
REC. = 1.5'

LEL = OX

PROJECT

HIMCO DUMP SUPERFUNO SITE
MOLE NO.

WTII2A



HTW DRILLING LOG
PROJECT
HIMCO DUMP SUPERFUND SITE

ELEv.
0.

DEPTH
t>.

6 ——

DESCRIPTION OF MATERIALS
c.

INSPECTOR
MICHELLE BENAK

FIELD SCREENING
RESULTS

d.

GEOTECH SAMPLE
OR CORE BOX NO

a.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

«•

HOLE NO.
WTII2A
SHEET 2

OF 3 SHEETS

REMARKS

h.

———

WELL GRADED GRAVEL WITH SAND
IGW): MEDIUM DENSE, MOIST, TAN,
20X MEDIUM TO COARSE SAND,
OUTWASH DEPOSITS.

10

BREATHING
ZONE
HNU = 3.0
UNITS
0 2 = 20.9X
LEL = OX

12

13

WELL GRADED SAND WITH GRAVEL
ISW): WET, BROWN, I5X-20'/. GRAVEL.
OUTWASH DEPOSITS.

BREATHING
ZONE
HNU = 3.0
UNITS
0 •> = 20.9X
LE! = o::

N = 16
REC. = 1.4'

10:07 AM
WATER e 9.5'

D-l
13

67

N = 127
REC. = 1.5'

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII2A

0-3



HTW DRILLING LOG £«2"'
- — «QJEC r •

JCO DUMP SUPERFUND SITE 1

ELEV.
a.

%*

)

^

.-— »%

• - }

DEPTH
b.

16 — -

\ (

—

—

—

—

——

=

=

=

—

—

=

~

DESCRIPTION OF MATERIALS
c.

; BOTTOM OF HOLE e 16.0'

«PECTOR SHEET 3

^IICHELLE BENAK „ 3 5H£ETS

FCLO SCREENIN
RESULTS

a.

D-l

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

0-

60

REMARKS
h.

SPLIT SPOON
SAMPLER WAS FULL
3OSSIBLY CAUSING
ARTIFICIALLY HIGH
BLOW COUNTS.

~"r

—

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

MOLE NO.
WTI I2A



HTW DRILLING LOG
MOLE NO.

WTII2B

COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

2. ORILWC
N/A

SUBCONTRACTOR SHEET I

Of 7 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART. IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT ' I.D. HSA: 2' O.D. CARBON 8. HOLE LOCATION

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER 3. SURFACE ELEVATION

FOR SPTjHNU PIIOIPIDslSTMX
410 CGI. K). DATE STARTED

8-23-95
I. DATE COMPLETED

8-23-95
12. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH GROUNOWATEft ENCOUNTERED

SEE LOG OF WTII2A
3. DEPTH OR*' rr) »ITO ROCK

N/A
16. DEPTH TO WATER AND ELAPSED TNE AFTER DRILLING COMPLETED

8-24-95 9.-58AM 8.8'
H. TOTAL DEPTH OF HOLE

59.3'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFr>

16. CEOTECHNKAL SAMPLES DISTURBED
I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER OTHER (SPECFT) OTHER (SPEOFY) 2L TOTAL COW
RECOVERY

22. DISPOSITION OF HOLE 6ACKFLLED MOMTORMG WELL OTHER (SPECFYI

2'PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

aev.
o.

DEPTH DESCRIPTION OF MATERIALS
C.

FIELD SCREENMG
RESULTS

a.

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

0-
REMARKS

IX

0 —SEE LOG OF BORING FOR WTII2A FOR
A DESCRIPTION OF MATERIALS DOWN
TO 15' BELOW GROUND SURFACE.

3ACKGROUND
HNU = 2.8
JNITS
02 = 20.9X
LEL = OX

AUGERED TO 18.5'
AND OBTAINED
FIRST SAMPLE
FROM I8.5'-20.0'
AND EVERY 5'
THEREAFTER

5 -
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII2B

D-r



%l

^

HTW DRILLING LOG
•^OJECT «

yCO DUMP SUPERFUND SITE
/

ELEV.
0.

'

p?f

)
%. ,/

r

N:\

DEPTH
b.

6 — -

r — -

8 ~

9 — —

10 ——

II — H

12 — -

13 -̂

DESCRIPTION OF MATERIALS
c.

c»

HSPECTOH
dlCHELLE BENAK

FCLO SCREENMC
RESULTS

0.

CCOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

9-

Or

HOLE NO.

WTII2B
SHEET 2

OF 7 SHEETS

REMARKS
h.

———

r
—

—

_

H—

1 PROJECT MOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2B



HTW DRILLING LOG
PROJECT
HIMCO DUMP SUPERFUND SITE

FIF.V.
a.

DEPTH
b.

15 — d

ic

• —— •

DESCRIPTION OF MATERIALS
c.

INSPECTOR
MICHELLE BENAK

FCLD SCREEMNC
RESULTS

a.

IcEOTECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

o.

HOLE NO.
WTII2B

SHE£T 3

OF 7 SHEETS

REMARKS
h.

—

=

—

|_

WELL GRADED GRAVEL (GW): WET.~ROWN TO LIGHT BROWN. FINE TOCOARSE GRAVEL. OUTWASH DEPOSITS.
OORLY GRADED SAND (SP): WET,

[TAN.FINE TO MEDIUM SAND WITH
PPROXIMATELY IOX GRAVEL.
UTWASH DEPOSITS._________

VELL GRADED GRAVEL (GW): SAME
-|AS THE INTERVAL FROM I8.5'-I8.9'.

REATHING
ZONE

NU = 3.4
NITS
2 - 20.9X
EL = OX.

21

22-

23

WELL GRADED GRAVEL (GW): SAME AS
THE INTERVAL FROM I8.5'-I8.9'
EXCEPT MEDIUM DENSE: GRAVEL UP
TO I1/;' IN DIAMETER.

10

17

N = 27
REC. = 1.5'

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTH2B



(

HTW DRILLING LOG
\a »

jtO DUMP SUPERFUND SITE k

ELEV.
a.

w

'X

)

uf

-"•>
_>'

DEPTH
D.

25

26 ——

27 ——

OQ

29 ~

3O "~

33 ~

DESCRIPTION OF MATERIALS
c.

-POORLr GRADED SAND WITH GRAVEL
J(SP): MEDIUM DENSE. WET, MEDIUM
1CRAINED SAND, 20'/.-25Y. GRAVEL.
JOUTWASH DEPOSITS.

i

V>:

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
23.9'-25.0' EXCEPT DENSE, 20X
GRAVEL.

«PECTOR
/IICHELLE BENAK

FIELD SCREENINC
RESULTS

0.

BREATHING
ZONE
HNU = 3.2
UNITS
02 = 20.91/
LEL = OX

BREATHING
ZONE
HNU = 3.2
UNITS
0 2 = 20.9X
LEL = O'/.

CEO TECH SAMPLE
OR CORE BOX NO

«.

•

ANALYTICAL
SAMPLE NO

f.

-

BLOW
COUNTS

O.

9

10

5

12

24

HOLE NO.

WTII2B
SHEET /)

OF 7 SHEETS

REMARKS
h.

N = 19
REC. = 0.8'

N = 36
REC. = 1.5'

—

—

—

——

r*

PROJECT 1 HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2B



HTW DRILLING LOG
PROJECT «
HIMCO DUMP SUPERFUND SITE >

ElFV.
o.

PFPIH

0.

34 ——

35 "~

36— -

37 ~

TO

40 ~

41 — -

42 ~

43 —

DESCRIPTION OF MATERIALS
c.

- POORLY GRADED SAND WITH GRAVEL
-<SP):SAME AS THE INTERVAL FROM
I 23.9'-25.0'.

POORLY GRADED SAND WITH GRAVEL
SP): SAME AS THE INTERVAL FROM
23.9'-25.0' EXCEPT BROWN, 35X-40X
GRAVEL UP TO I'/V IN DIAMETER.

HSPECTOR
^ICHELLE BENAK

FIELD SCREENING
RESULTS

d.

3REATHING
ZONE
HNU - 3.0
UNITS
02 - 20.9X
LEL = OX

BREATHING
ZONE
HNU = 3.4
UNITS
02 = 20.9X
LEL = OX

CEOTECH S*MfO£
OR CORE BOX NO

a.

ANALYTICAL
SAMPLE NO.

f.

SLOW
COUNTS

a.

6

12

14

35

16

13

HOLE NO.
WTII2B
SHEET 5

Of 7 SHEETS

REMARKS
h.

N = 26
REC. = 1.2'

N = 29
REC. = 0.4'

—

—

—

—

—

—

—

=

—

' 1 PROJECT MOLE NO.
1 HIMCO DUMP SUPERFUND SITE WTII2B

J



HTW DRILLING LOG HOLE NO.

WTII2B
PROJEC T

-> HIMCO DUMP SUPERFUND SITE
WSPECTOR
MICHELLE BENAK

SHEET
Of 1 SHEETS

ELEV. DEPTH
b.

DESCRIPTION OF MATERIALS
e.

FIELD SCREEMNC IcCOTCCH SAMPLE
RESULTS OR CORE BOX NO

a. •.

AH ALT TIC At.
SAMPLE HO.

f.

BLOW
COUNTS

0.
REMARKS

h.

44

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERAL FROM
23.9'-25.0' EXCEPT GRAVEL UP TO
I'/z1 IN DIAMETER.

BREATHING
ZONE
HNU - 3.4
UNITS
02 = 20.y
LEL = OX

4 7 -

48

21

16

N = 23
REC. = 1.2"

POORLY GRADED SAND (SP): VERY
DENSE, WET. BROWN. FINE SAND.
OUTWASH DEPOSITS.

BREATHING
ZONE
HNU = 3.0
UNITS
02 = 20.9/C
LEL = OX

50.

51

15

16

36

N = 52
REC. = 1.2'

PROJECT
HIMCO DUMP SUPERFUND SITE

MOLE NO.
WTII2B



HTW DRILLING LOG HOLE NO.

WTII2B
PROJECT
HIMCO DUMP SUPERFUND SITE

NSPECTOR
MICHELLE BENAK OF_7 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS
c.

FIELD SCREENING
RESULTS

a.

GEOTCCH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

9-
REMARKS

h.

53

"POORLY GRADED SAND (SP): SAME
— AS THE INTERVAL FROM 49.2'-50.0'.

54

55

56

POORLY GRADED SAND WITH GRAVEL
(SP): VERY DENSE. WET. 25X-30X
GRAVEL UP TO \Vz' IN DIAMETER.
OUTWASH DEPOSITS.

BREATHING
ZONE
HNU = 3.2
UNITS
02 = 20.9X
LEL = OX

13
N - 62
REC. = 1.5'

57

58

59

POORLY GRADED SAND (SP): VERY
DENSE, IVET. OUTHfASH DEPOSITS.

23

39

BREATHING
ZONE
HNU = 2.8
UNITS
02 = 20.9X
LEL = OX

BOTTOM OF HOLE 0 59.3'

D-l

1

N = 89
(ONE 61 INTERVAL
ONLY)
REC. = 0.8'

89

LEANED HOLE OUT
ITH AUGERS TO
0.0'. THEN SET
ONITORINO WELL IN
ORING.

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII2B



HTW DRILLING LOG
-COMPANY NAME 2

' }S. ARMY CORPS OF ENGINEERS
. DRILLING SUBCONTRACTOR

N/A
. ,1*ROJEC T

HIMCO PUMP SUPERFUND SITE
5. NAME OF DRILLER

JOE MORRISSEr
7.SIZES AND TrPES

AND SAMPLING EC
OMJRILLING 4'/V I.D. HSA: 2" O.D. CARBON

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER
FOR SPT; HNU PIIOIPID;ISTMX
410 CGI.

12. OVERBURDEN THICKNESS
UNKNOWN

13. DEPTH DRILLED NTO ROCK

N/A

H. TOTAL DEPTH OF HOLE

23.7'

4. LOCATION

ELKHART, IN.

HOLE NO.

WTII3A
SHEET

OF

1

SHEETS

6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
8. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED >. DATE COMPLETED
8-10-95 8-10-95

IS. DEPTH GROUNOWATER ENCOUNTERED

16.5'

16. DEPTH TO WATER AND ELAPSED TIUE AFTER DRILLING COMPLETED

8-11-95 2:30 PM 15.75'
IT. OTHER WATER LEVEL MEASUREMENTS (SPECFr)

IB. CEO TECHNICAL SAMPLES DISTURBED UNDISTURBED 1

'0. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS

Y
22. DISPOSITION OF HOLE 8ACKFI.LEO M9»TORNC WELL

ELEV.

a.
I
/

ttf

V

, ̂ )

DEPTH
t>.

0 -

5 ——

10 ~~

15 ~

—

20 ~

'5 —

21 PVC

DESCRIPTION OF MATERIALS
c.

SEE LOG OF BORING FOR WTII3B FOR
A DESCRIPTION OF MATERIALS.

BOTTOM OF HOLE 0 23.7'

9. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 2L TOTAL CORE
RECOVERY

•/.

OTHER (SPECIFY) 23. SIGNATURE OF IMSPifilOR

FIELD SCREENWC
RESULTS

d.

BACKGROUND
HNU = 1.0
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = 0.0
UNITS
02 ' 20.9X
LEL = OX

RE A THING
ONE
NU - 2.0

UNITS
02 = 2I.OX

EL = OX

GEOTECH SAMPLE
OR CORE BOX NO

•.

MICHELLE BENAK

ANALYTICAL
SAMPLE NO.

1.

BLOW
COUNTS

a
REMARKS

h.

AUGEREO
AND SET
MONITOR
IN THE E

WATER

TO 23.7'
A

NG WELL
50RING.

e 16.5'

PROJECT HOLE NO.

HIMCO DUMP SUPERFUND SITE WTII3A



HTW DRILLING LOG
HOLE NO.

WTII3B

I. COUPJNY NAME

U.S. ARMY CORPS OF ENGINEERS
2. DRILLING SUBCONTRACTOR

N/A

SHEET I

OF 8 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
T.SIZES AND TYPES OF (WILLING

AND SAMPLING EQUIPMENT 6V« I.D. HSA; 6' 0.0. CME CONTINUOUS 8. HOLE LOCATION

SAMPLER TO 23.5'. THEN SWITCHED
TO 2'0.0. CARBON STEEL SPLIT 9. SURFACE ELEVATION

SPOON SAMPLER DRIVEN BY A 140
POUND HAMMER FOR SPT; HNU
PIIOIPIDslSTMX 410 CGI.

10. DATE STARTED
8-9-95

I. DATE COMPLETED
8-10-95

a. OVERBURDEN THICKNESS
UNKNOWN

15. DEPTH CROUNDWATER ENCOUNTERED

16.8'
13. DEPTH DRILLS <"ITO ROCK

N/A
16. DEPTH TO HATER AND ELAPSED TIME AFTER DRH.UNG COMPLETED

8-10-95 8:03 AM 16.3'. 8-11-95 2:15 PM 16.0'
M. TOTAL DEPTH Of HOLE '

70.0'
17. OTHER WATER LEVEL MEASUREMENTS (SPEOFT)

18. GEOrCCHMCAL SAMPLES DISTURBED
I

UNDISTURBED 1$. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECFVI OTHER (SPECrr) OTHER 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFUED MOM TOWING WELL OTHER

2'PVC

23. SIGNATURE OF MSPECTOR

MICHELLE BENAK

ELEV. DEPTH
b.

DESCRIPTION OF MATERIALS
FIELD SCREEMNC

RESULTS
0.

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

f.

BLOB
COUNTS

0-
REMARKS

h.

0 — TOPSOIL: BROWN, ROOTS.

POORLY GRADED SAND (SP): MOIST,
LIGHT BROWN, FINE TO MEDIUM SAND
OUTWASH DEPOSITS.

3ACKGROUN
U = 0.2

JNITS
32 = 20-9X
LEL = OX

BREATHING
ZONE
HNU = 0.0
UNITS
02 = 20.9X
LEL = OX

RUN «l
START 9:44
STOP 9:48
REC. = 5.0'

POOJECT
HIMCO DUMP SUPERFUND SITE

HOLE MO.

WTII3B



">*

^

~

^J

HTW DRILLING LOG
PROJECT 1
HIMCO DUMP SUPERFUND SITE

ElEV.
a.

' ""\
!

.,--•

DEPTH
b.

6 — -

7 .,~

8 —I

9 __

10 ——
—
—

_ „

—

II — —

12 —I

_
—
—

~~~

4 ——
—
—

DESCRIPTION OF MATERIALS
c.

-POORLY GRADED SAND (SP): SAME
-AS THE INTERVAL FROM 0.5'-5.0'
I EXCEPT FINE TO COARSE SAND AND
- UP TO IOX GRAVEL.

WELL GRADED GRAVEL WITH SAND
GW): LIGHT BROWN, 65X-70X FINE TO
:OARSE GRAVEL. 30X-35X FINE TO
rOARSE SAND. OUTWASH DEPOSITS.

HSPECTOR
WICHELLE BENAK

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 2I.OX
LEL - OX

BREATHING
ZONE
HNU = 0.9
UNITS
02 = 20.9X
LEL = OX

CEO TECH SAMPLE
OR CORE BOX NO

••

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

a.

HOLE HO.

WTII3B
SHEET 2

OF 8 SHEETS

REMARKS
h.

RUN "2
START. 9:52
STOP 9:56
REC. = 3.7'

UN "3
TART 10:01
TOP 10:05

EASURED HOLE 8 I
' BELOW GROUND

URFACE AT THE
NO

PROJECT NOlE NO.
HIMCO DUMP SUPERFUND SITE WTII3B

OF RUN -3. -

_ .
—
^™

~^—

——

EF tat

^~

——

_____

_____

"""*



HTW DRILLING LOG "JrnS
PROJECT

HIMCO DUMP SUPERFUND SITE

ELEV.
a

OEPTH
b.

1C

16 ——

DESCRIPTION OF MATERIALS
c.

WELL GRADED GRAVEL WITH SAND
(GW): SAME AS THE INTERVAL FROM
IO.CT-15.0'.

KSPECTOR SHEET 3
MICHELLE BENAK OF 8 SHEETS

FKtO SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.9X
LEL = OX.

CEOTECH SAMPLE
OR CORE BOX NO

4.

ANALYTICAL
SAMPLE NO..

f.

BLOW
COUNTS

0-
REMARKS

h.

RUN «4
START 10:12
STOP 10:16

—

—

——

\7
17

19

20

BREATHING
ZONE
HNU =0.7
UNITS
02 = 2I.OX
LEL = OX

WATER Q 16.8'

MEASURED HOLE 0
7.5' BELOW GROUND
SURFACE AT THE
END OF RUNWAY.

21 1
BREATHING
ZONE
HNU = 0.4
UNITS
02 = 20.9X
LEL = OX

RUN «5

22 ——

23 ——

24 —

WELL GRADED GRAVEL WITH SAND
(GW): SAME AS THE INTERVAL FROM
O.O'-IS.O'.

40

rr
PSOJCCT
HIMCO DUMP SUPERFUND SITE

I HOLE NO.1 WTII3B



HTW DRILLING LOG - ™1
ADJECT n

^fO DUMP SUPERFUND SITE d

FIEV.
a

**

•)

*

\

DEPTH
b.

25 — -

26— ~

27 ——

28 ——

29 ~

30 ~~

•71 , ,

32 — £j

33 ~

DESCRIPTION OF MATERIALS
C.

POORLY GRADED SAND WITH GRAVEL
(SP): MEDIUM DENSE, WET, BROWN.
I5X GRAVEL. OUTWASH DEPOSITS.

YSPECTOfl SHEET 4
rflCHELLE BENAK v fl SH£ETS

FCLD SCREEMN
RESULTS

a.

BREATHING
ZONE
HNU =0.7
UNITS
02 = 2I.OX
LEL = O'X

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

BLOW
COUNTS

fl-

36

103

5

7

II

REMARKS
h.

N = 139
REC. • 1.5'

AUTOMATIC HAMMER

MELFUNCTIONED.
PRODUCING
ARTIFICIALLY HIGH
BLOW COUNTS.

— >

N = 18
REC. = 1.3'

—

_ ____

—

^^>

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII3B



HTW DRILLING LOG
PROJECT

HIMCO DUMP SUPERFUND SITE

ELEV.
a.

DEPTH
0.

34 ——

35

If : ,.,-M

37 ~~

38 ——

'1
40 ~

11

42 ~~

43 -

WSPECTOR
MICHELLE BENAK

FIELD SCREENING
DESCRIPTION OF MATERIALS RESULTS

C. *

- POORLY GRADED SAND WITH GRAVEL
- (SP): SAME AS THE INTERVAL FROM
I 28.5--30.0' EXCEPT LOOSE.

WELL GRADED SAND (SW): LOOSE. WET
DARK TO LIGHT BROWN. 5X GRAVEL.
OUTWASH DEPOSITS.

BREATHING
ZONE
HNU =1.4
UNITS
02 = 20.9X
LEL = OX

«*

BREATHING
ZONE
HNU = 1.4
UNITS
02 = 20.9X
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

«.

f. t

ANALTTICAL
SAMPLE NO.

r.

1 PROJECT
HIMCO DUMP SUPERFUNO SITE

BLOW
COUNTS

e.

1

1

3

1

1

4

HOLE NO.
WTII3B
SHEET 5

OF g SHEETS

REMARKS
h.

N = 4
REC. = 0.5'

N = 5
REC. = 1.4'

—

i
—

—

—

—

—

—

>

HOLE NO.
W Til 38



*r

Mf

t- ______ _ . - r - - - .

| HTW DRILLING LOG
/ROJCC T 1

fWIMCO DUMP SUPERFUND SITE >

ELEV
o.

1

DEPTH
b.

44 ——

i
45

46 — —

JO

g

o— I

51 - ~

•*,

—

DESCRIPTION OF MATERIALS
c.

WELL GRADED GRAVEL WITH SAND
(GW): VERY DENSE. BROWN TO LIGHT
BROWN. 80X FINE TO COARSE
GRAVEL. 20X FINE TO COARSE SAND
OUTWASH DEPOSITS.

ELL GRADED GRAVEL WITH SAND
GW): SAME AS THE INTERVAL FROM
4.2--45.0' EXCEPT MEDIUM DENSE.

JSPECTOR
-IICHELLE BENAK

FIELD SCftEEHINC
RESULTS

d.

BREATHING
ZONE
HNU = 1.4
UNITS
02 = 20.9X
LEL = OX

REATHING
ONE
NU = I.I
NITS
2 = 20.9X
EL = OX

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

9-

9

20

50

~

2

18

7

ffw
SHEET g

REMARKS

N = fO
REC. = 1.5'

MEASURED HOLE C
45.6' B.O.H.

N = 25
REC. r 0.9'

—

—

—

—

—

—

—

—

PROJECT 1 MOLE NO.
HIMCO DUMP SUPERFUND SITE ' WTII3B



HTW DRILLING LOG
PROJECT
HIMCO DUMP SUPERFUND SITE

TIFV.

o.

s*

(

«

DEPTH

b.

53 — -

^4

I

55— -

56 — —

57 ——

CO

~

59 ——

-1
JO ~~

:i

>2 ~

WSPECTOR

MICHELLE BENAK
FIELD SCREENING

DESCRIPTION OF MATERIALS RESULTS
e. a.

.WELL GRADED SAND (SW): SATURATE!
-DENSE, OUTWASH DEPOSITS.

;

=OORLY GRADED SAND (SP): MEDIUM
DENSE, WET, GREY TO BROWN. 5X
TRAVEL. OUTWASH DEPOSITS.

). BREATHING
ZONE
HNU = 0.8
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = 0.4
UNITS
02 - 20.9X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

a.

;-

ANALYTICAL
SAMPLE NO.

f.

PROJCCT
1 HIMCO DUMP SUPERFUND SITE

BLOW
COUNTS

0-

13

28

21

1

2

10

-

HOLE NO.

WTII3B
SHEET 7

OF 8 SHEETS

REMARKS

h.

N = 49
REC. = 0.8'

N = 12
REC. = 1.5'

-

—

=
E
—

——

— .,

——

HOLE NO.
WTII3B

D-'f



HTW DRILLING LOG " ™'

JACQ DUMP SUPERFUND SITE H

F.IFV.
0.

f

/

'

. '•>

DEPTH DESCRIPTION OF MATERIALS
D. |

63 ——

£A I

65 ——

66 ——

IT? ....i

C D

69 — -

70 ——

71

J

POORLY GRADED SAND <SP>J SAME
AS THE INTERVAL FROM 58.5'-60.0'
EXCEPT LOOSE.

BOTTOM OF HOLE 0 70.0'

<SPECrOR SHEET Q
^ICHELLE BENAK v 8 SH£EIS

FIELD SCREENW
RESULTS

a.

BREATHING
ZONE
HNU = 0.4
UNITS
02 = 20.9X
LEL = OX

REATHINC
ONE
NU = 2.1
NITS
2 = 20.9X

EL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

D-l

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

g.

2

2

5

2

3

2

REMARKS
h.

N = 7

REC. = 1.5'

N = 5
REC. = 0

OTTOM OF HOLE
EASURED AT 67.8'
ELOW GROUND
URFACE UPON
ULLINC THE SPLIT
POON SAMPLER.

—

—

—

—

—

i
—

PROJECT
HIMCO DUMP SUPERFUND SITE

D-zd
MOLE NO.
WTII3B



HT.W DRILLING LOG
HOLE NO.

WTII4A

COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

2. DRILLING SUBCONTRACTOR
N/A

SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
LOCATION

ELKHART. IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT
4VV I.D. HSA; 2' O.D. CARBON 8. HOLE LOCATION

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A MO POUND HAMMER 9. SURFACE ELEVATION

FOR SPT;HNU PI 101 PID; ISTMX
410 CGI. 10. DATE STARTED

8-21-95
II. DATE COMPLETED

8-21-95
12. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH GROUND WATER ENCOUNTERED

16.0'
13. DEPTH DRILLED m'O ROCK

N/A
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

8-22-95 7:47 AM 15.1'
14. TOTAL DEPTH OF HOLE

23.0'
17. OTHER WATER LEVEL MEASUREMENTS (SPECFY)

18. GEOTECHMCAL SAMPLES DISTURBED
I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMKAL ANALYSIS VOC METALS OTHER <SP£Crr» OTHER (SPEOFT) OTHER JSPECFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED UOMTORWG WELL OTHER (SPEOFYI

2 'PVC

23. SIGNATURE OF MSPECTOR

MICHELLE BENAK

ELEV. DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREENNG
RESULTS

a.

GEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

g.
REMARKS

h.

0 - 3ACKGROUND
HNU = 0.6
UNITS
02 = 20,9X
LEL = OX

OORLY GRADED SAND (SP): LOOSE
MOIST, TAN, MEDIUM TO COARSE

AND. OUTWASH DEPOSITS.
5REATHING
ZONE
NU = 0.2

JNITS
>2 - 20.9'/
EL - OX

N = 6
REC. = 1.3'

5 —
PROJECT

HIMCO DUMP SUPERFUND SITE
HOLE NO.

WTIMA



«*

«**

-,,

HTW DRILLING LOG
ADJECT i

)MCO DUMP SUPERFUND SITE t

FI.FV.
a.

\
)

/

}

OfF-TH DESCRIPTION OF MATERIALS

b. |

6

1 _ i.

9 — -

10 — ̂

12 ——

13 — d

=

J

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5'-5.0'
EXCEPT RUST COLOR. COARSER
SAND.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5'-5.0'
EXCEPT LIGHT BROWN. COARSER
SAND.

HSPECTOR
^ICHELLE BENAK

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU =0.2
UNITS
02 = 20.9X
LEL = OX

RE A THING
ONE
NU - O.I
NITS
2 = JI.O/:
EL = OX

CEOTECH SAMPLE
OR CORE BOX NO

•.

ANALYTICAL
SAMPLE NO

f.

PSOJEC T
HIMCO DUMP SUPERFUND SITE

BLOW
COUNTS

0-

3

4

5

3

3

HOLE NO.
WTII4A

SHEET 2

Of 3 SHEETS

REMARKS

h.

— >

N = 9
REC. = 1.4'

N = 7
REC. = 1.5' I

—

—

[

—

—

——

HOLE NO.
WTII4A



HTW DRILLING LOG
PROJECT
HIMCO DUMP SUPERFUNO SITE

ELEV.
0.

V

DEPTH
b.

15 ——

ir

DESCRIPTION Of MATERIALS
c.

INSPECTOR
MICHELLE BENAK

FIELD SCREEMNC
RESULTS

d.

GEOTECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO.

f.

BLOM
COUNTS

a-

4

MOLE NO.

WTIHA
SHEET 3

OF 3 SHEETS

REMARKS
h.

WATER 6 16.0'

-c
t
\

—

———

—

17

18

19

20

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5'-5.0'
EXCEPT MEDIUM DENSE. WET. BROWN.
IOX GRAVEL.

21

D-l

BOTTOM OF HOLE O 23.0'

17

N = 25
REC. = 1.5'

IT")
PROJECT
HIMCO DUMP SUPERFUND SITE

I HOLE NO.
WTII4A



1 HTW DRILLING LOG
/. COMPANY NAUE 2

' U.S. ARMY CORPS OF ENGINEERS
. DRILLING SUBCONTRACTOR
N/A

3. PRO .err
HIMCO DUMP SUPERFUND SITE

5. NAME OF DRILLER
JOE MORRISSEY

7.SIZES AND TYPES
ANO SAMPLING ECWMENTUNG 6'/V -D- H5A' 2> °-°- CARBON

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER
FOR SPT;HNU PIIOIPID;
ISTMX 410 CGI.

12. OVERBURDEN THICKNESS
UNKNOWN

15. DEPTH ORILLEP INTO ROCK

N/A
H. TOTAL DEPTH OF HOLE

66.0'

4. LOCATION

ELKHART. IN.

™S
SHEET

OF 8

i
SHEETS

6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
8. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED

8-22-95
1. DATE COMPLETED

8-22-95
IS. DEPTH CftOUNDWATER ENCOUNTERED

SEE LOG OF WTIMA
l& DEPTH TO WATER AND ELAPSED TUE AFTER DBILLNG COMPLETED

8-23-95 9:OOAM 15.2'
IT. OTHER WATER LEVEL MEASUREMENTS (SPECFY)

18. CEOTECHMCAl SAMPLES DISTURBED UNDISTURBED
1

20. SAMPLES FOR CMEMKAL ANALYSIS VOC METALS

ZZ.̂ SPOSITBN OF HOLE BACKFU.ED S8MTORMC WELL

ELEV.
a.

DEPTH
b.

0 -

->

3 ~

4 ~

c; _

2'PVC

OESCRFTION OF MATERIALS
c.

SEE LOG OF BORING FOR WTIMA
FOR A DESCRIPTION OF MATERIALS
DOWN TO 20.0' BELOW GROUND
SURFACE.

9. TOTAL NUMBER OF CORE BOXES

OTHER ISPECFY)

OTHER ISPECFYI

FCLD SCREENING
RESULTS

a.

BACKGROUND
1NU = 0.8
JNITS
02 = 20.9X
LEL = OX.

OTHER (SPECFY) OTHER (SPECFY)

23. SIGNATURE OF MSPEC««R -.

MICHELLE BENAK

CEOTECH SAMPLE
OR CORE BOX HO

PROJECT
HIMCO DUMP SUPERFUND SITE

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

21 TOTAL CORE
RECOVERY

REMARKS
H.

1UG
ANO
:IR<

AND
THE

HOLE NO.
WTII4B

tHtD
OBT

;T s/
M 23

EVE
REAF

TO 23.5'
AINED
WPLE
.5'-25.0'
RY 5'
TER.



HTW DRILLING LOG
PROJEC I
HIMCO DUMP SUPERFUNO SITE

ELEV.
0.

I I
DEPTH

b.

INSPECTOR
MICHELLE BENAK

HOLE MO.

WTII4B
SHEET 2

OF 8 SHEETS

DESCRIPTION OF MATERIALS
c.

FIELD SCREENING
RESULTS

a.

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO.

f.

7 ——

BLOW
COUNTS

g.

10

REMARKS
h.

12

13

r

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII4B



*

n*»

"'" "'->

l"

| HTW DRILLING LOG
•IfROJECT «

llMCO DUMP SUPERFUND SITE ^
J

ELEV.
0.

\
t

J

\

C>EPTH DESCRIPTION OF MATERIALS

o- I

15

16 — -

_ i .

n — -

18 — ̂

19 ——

20 ——

2\ ——

2?. ~

'3

_F
— C

>4 =<

J

>OORLV GRADED SAND (SPl: MEDIUM
ENSE. WET. BROWN. TRACE OF
RAVEL, OUTWASH DEPOSITS.

KSPECTOR
-1ICHELLE BENAK

FIELD SCREEWNG
RESULTS

a.

3REATHINC
:ONE
fNU - 4.0JNITS
D-, = 20.97.
.EL = 0>:

CEOTECH SAMPLE
OR CORE BOX NO

•.

: *ir-

ANALVTICAL
SAMPLE NO

f.

t

BLOW
COUNTS

9-

1

| PROJECT 1 MOLE NO.
1 HIMCO DUMP 5UPERFUND SITE ' WTII4B

HOLE NO.

WTII4B
SHEET 3

OF 8 SHEETS

REMARKS
h.

—

—

—

—

—

—

—



HTW DRILLING LOG
PROJECT
HIMCO DUMP SUPERFUND SITE

ELEV.
o.

DEPTH
b.

25 ——

27 ——

28 ——

__

29

—

30 ~

31— -

32 —— -

53 ——

INSPECTOR
MICHELLE BENAK

FIELD SCREEMINr
DESCRIPTION OF MATERIALS RESISTS

c. «.

POORLX GRADED SAND (SP): SAME
AS THE INTERVAL FROM 23.5'-25.0'.

WELL GRADED SAND (SW): MEDIUM
DENSE. WET, BROWN, MEDIUM TO
COARSE SAND, IOX-I5X FINE GRAVEL,
OUTWASH DEPOSITS.

BREATHING
ZONE
HNU - 5.2
UNITS
0 2 = 20.8X
LEL - 07.

OEOTECH SAMPLE
OR CORE BOX NO

ANALrTICAL
SAMPLE NO

r.

BLOW
COUNTS

6

15

2

4

9

HOLE NO.

WTII4B
SHEET 4

OF 8 SHEETS

REMARKS

n.

N = 21
REC. = 1.5'

N = 13
REC. = 1.2'

~

—

—

——

^—

————

. . . . . — ....... . . J .. , . _ , . .
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII4B



<*»

HTW DRILLING LOG
Y*cr "
JUCO DUMP SUPERFUND SITE »

ELEV.
o.

)

)

DEPTH
t>.

34 ——

35

i

36 ——

37 ~~

to "

40— -

41 ——

42 .Z

43 =

DESCRIPTION OF MATERIALS
c.

-POORLY GRADED SAND WITH GRAVEL
-(SP): DENSE. WET. MEDIUM TO COARS
I SAND. 20X-25X FINE TO COARSE
- GRAVEL, OUTWASH DEPOSITS.

"OORLr GRADED SAND WITH GRAVEL
SPhSAME AS THE INTERVAL FROM
33.5--35.0' EXCEPT MEDIUM DENSE.

YSftcroR
rflCHELLE BENAK

FIELD SCREENWC
RESULTS

d.

BREATHING
ZONE
HNU = 5.2
UNITS
02 = 20.7V
LEL = OX

BREATHING
ONE
NU = 5.0
NITS
2 = 20.8X
EL = OX

CEO TECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
5A1*>LE NO

f.

BLOW
COUNTS

g.

24

17

14

3

3

8

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII4B

HOLE NO.

WTII4B
SHEET 5

OF g SHEETS

REMARKS
h.

N = 31
REC. = 1.0'

->

N = II
REC. = 0.4'

—

i
—

—

—

—

—



HTW DRILLING LOG
PROJECT

HIMCO DUMP SUPERFUND SITE

KIEV,
o.

DEPTH
b.

—

44 — —

—

DESCRIPTION OF MATERIALS
c.

INSPECTOR
MICHELLE BENAK

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
33.5'-35.0' EXCEPT MEDIUM DENSE.
35X GRAVEL.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 4.8
UNITS
02 - 20. T/.
LEL = OX

OEOTECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO.

r.
BLO*

COUNTS
Q-

13

14

HOLE NO.

WTII4B
SHEET 6

OF 8 SHEETS

REMARKS
h.

N = 27
REC. = 0.2'

/

—

j-
—

45 -

46

4TJ

13

OORLY GRADED SAND (SP): MEDIUM
ENSE, WET, BROWN, MEDIUM TO
OARSE SAND. TRACE OF GRAVEL,

lOUTWASH DEPOSITS.

50

51

BREATHING
ZONE
HNU = 5.0
UNITS
02 - 20.7X
LEL = OX

23

20

N = 26
REC. = 0.7'

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII4B



*nr

<?>*Tg
, ....... .^

r.

Jx HTW DRILLING LOG
fcojEcr "

JlMCO DUMP SUPERFUND SITE 1

ELEV.
0.

!t̂

t

DEPTH
t>.

53 ——

54 ——

• .

trc-

56 — -

CO

—.

TO

JO ~

>2 —

OESCRlPIION OF UATERULS
c.

. VELL GRADED SAND WITH GRAVEL
-!SW): MEDIUM DENSE. WET. BROWN,
-_ GRAVEL UP TO y«f IN DIAMETER.

C3>

WELL GRADED SAND WITH GRAVEL
SW): SAME AS THE INTERVAL FROM

53.5' -55.0'.

«p£cro»
vtlCHELLE BENAK

FCLD SCREEWINC
RESULTS

a.

BREATHING
ZONE
HNU = 3.8
UNITS
02 = 20.8'/
LEL = O'/.

REATHING
ONE
NU = 3.8
NITS
2 = 20.8X
EL = OX

CEOTECM SAMPLE
OR CORE BOX NO

a.

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

a.

10

12

9

Or

15

9

9

HOLE NO.

WTII4B
SKET 7

OF 8 SHEETS

REMARKS
h.

N = 21
REC. = O.I'

N = 18
REC. : 0.5'

—

—

—

—

—

—

—

—

——

——

PROJECT HOLE MO.
HIMCO DUMP SUPERFUND SITE WTII4B



HTW DRILLING LOG HOLE NO.
WTII4B

PROJECT
HIMCO DUMP SUPERFUND SITE

INSPECTOR
MICHELLE BENAK

SHEET 8
Of 8 SHEETS

EI.EV. DEPTH
b.

DESCRIPTION OF MATERIALS
FIELD SCREENING

RESULTS
a.

CEO TECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

o.
REMARKS

h.

63-

65

66

67

1 ' -

—

—

_

—

WELL GRADED GRAVEL WITH SAND
(GW): MEDIUM DENSE. WET, BROWN TO
GREY. I5X-20/: MEDIUM TO COARSE
SAND. OUTWASH DEPOSITS.

BOTTOM OF HOLE G 66.0'

BREATHING
ZONE
HNU = 4.8
UNITS
02 = 20.8X
LEL = 07. D-l

5

7

12

N = 19
DCC — I C'

—

E
—

—

—

E

——

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII4B



J^ HTW DRILLING LOG
/COMPANY NAME :

x U.S. ARMY CORPS OF ENGINEERS
. OR8.LING SUBCONTRACTOR
N/A

J. PROJECT
HIMCO DUMP SUPERFUND SITE

5. NAME OF DRILLER
JOE MORRISSEY

7.SIZES AND TYPES
AND SAMPLING EC

OF DRILLING 4'// i.D. HSA; 2" O.D. CARBON
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER
FOR SPT; HNU PI 101 PIDs ISTMX
410 CGI.

12. OVERBURDEN THICKNESS
UNKNOWN

13. DEPTH OR1LEP »'TO ROCK
N/A

14. TOTAL DEPTH Of HOLE .

18.0'

HOLE NO.

WTII5A

SHEET

OF 3
i

SHEETS

4. LOCATION

ELKHART, IN.
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
6. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED
8-22-95

1. DATE COMPLETED

8-22-95
IS. DEPTH GROUNDWATER ENCOUNTERED

12.2'

16. DEPTH TO WATER AND ELAPSED TNE AFTER ORILLMC COMPLETED

1?. OTHER WATER LEVEL MEASUREMENTS <SPECFY)

IB. CEOTECHMCAL SAMPLES DISTURBED UNDISTURBED
1

'20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS

22. DISPOSITION OF HOLE BACKFLLED MONITORtIC WELL

ELEV.

1

j
^

DEPTH
b.

0 -

1 ——

—

—

3 — —

—

—

5 —

2' PVC

DESCRIPTION Of MATERIALS
c.

POORLY GRADED SAND (SP): LOOSE,
MOIST, TAN, MEDIUM TO COARSE
SAND. OUTWASH DEPOSITS.

9. TOTAL NUMBER OF CORE BOXES

OTHER (SPEOFY) OTHER CSPEOFY) OTHER (SPECrY) 2L TOTAL CORE
RECOVERY

X

OTHER ISPEOFY) "' 23." SIGNATURE OF NSPECTOR "*

FIELD SCREENING
RESULTS

d.

JACKGROUND
wu - i.o
JNITS
D2 = 20.97.
LEL = 07.

BREATHING
ZONE
HNU = .5
UNITS
02 - 20.9!:
LEL -- 07.

CEOTECH SAMPLE
OR CORE BOX NO

e.

MICHELLE BENAK

ANALVTCAL
SAMPLE NO.

f.

BLOW
COUNTS

«•

2

4

5

REMARKS
h.

N - 9
REC. = 1.5'

..,,,

PROJECT HOLE NO.

HIMCO DUMP SUPERFUND SITE WTII5A



HTW DRILLING LOG - IS
PROJECT . H

HIMCO DUMP SUPERFUND SITE >

ELEv.
o.

V

DEPTH
b.

6

7 —

0

j
10 ~"

II — —

12 ~

_
—

1-4

DESCRIPTION OF MATERIALS
c.

•

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5'-5.0'
EXCEPT A LITTLE FINER GRAINED.

OORLY GRADED SAND (SP): SAME
S THE INTERVAL FROM 3.5'-5.0'
XCEPT MEDIUM DENSE.

«PECTOR SHEET 2

^ICHELLE BENAK OF 3 SHEETS

FIELD SCREENIN
RESULTS

a.

BREATHING
ZONE
HNU = 0.8
UNITS
02 = 20.9%
LEL = OX.

REA THING
ONE
NU - 0.6
NITS
o = 21.07.
EL = 07.

CEOTECH SAMPLE
OR CORE BOX MO

«.

D-l

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

a-

1

1

2

3

5

REMARKS
h.

N = 3
REC. = 0.4'

ATER e 12.2' f

N = 10
REC. = 1.5' I

—

—

—

—

—

—

—— >

h
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII5A



HTW DRILLING LOG HOLE NO.

WTII5A
XiEcr
)CO DUMP SUPERRJND SITE

INSPECTOR
MICHELLE BENAK

SHEET 3
Of 3 SHEETS

ELEV. DEPTH DESCRIPTION Of MATERIALS
C.

FIELD SCREENING
RESULTS

a.

GEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS REMARKS

n.

15

16-

D-l

i
17

18

19

BOTTOM OF HOLE 6 18.0'

PROJECT MOLE NO.
HIMCO DUMP SUPERfUND SITE WTII5A



HTW DRILLING LOG
HOLE MO.

WTII6A

I. COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

Z. DRILLING
N/A

SUBCONTRACTOR SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
«. LOCATION

ELKHART. IN.
S. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION Of DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF ORILLWC

AND SAMPLING EQUIPMENT
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

4%' I.D. HSA; 2' O.D. CARBON 8. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPT:HNU PI IOIPIO: ISTMX
410 CGI. 10. DATE STARTED

8-17-95
«. DATE COMPLETED

8-17-95
2. OVERBURDEN TWCKNESS

UNKNOWN
IS. DEPTH GROUNOWATER ENCOUNTERED

10.6'

13. DEPTH DRILLED "'To ROCK

N/A
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

8-18-95 7:40 AM 7.9'
M. TOTAL DEPTH OF HOLE

15.0'
IT. OTHER HATER LEVEL MEASUREMENTS (SPECIFY)

IS. CEOTECHMCAL SAMPLES DISTURBED
I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMKAL ANALYSIS voc METALS OTHER <SP£CIFY> OTHER (SPEOFY) OTHER ISPECFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFLLED UOMTORMC WELL OTHER CSPECIFY)

2'PVC

23. SIGNATURE OF MSPCCTOR

MICHELLE BENAK

ELEV.
o.

DEPTH
b.

OESCRtPTION OF MATERIALS
c.

FIELD SCREENMG
RESULTS

a.

CCOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

0-
REMARKS

h.

0 - SEE LOG OF BORING FOR WTII6B
FOR A DESCRIPTION OF MATERIALS
DOWN TO 10' BELOW GROUND
SURFACE.

BACKGROUND
•MJ - 0.2
UNITS
02 = 20.9'/.
LEL = OX

AUGERED TO 13.5'
AND OBTAINED A
SAMPLE FROM
3.5'- 15.0'.

5 —
PROJECT

HIMCO DUMP SUPERFUND SITE
HOLE NO,

WTII6A



HTW DRILLING LOG " TT.KA
"••^OJECT •

)MCO DUMP SUPERFUND SITE K

ELEV.
<3.

0

%•*

)

V

t

\

\
PEPTH DESCRIPTION OF MATERIALS

b. |

6 — -

•

0

9 — -

10 — —

II ——

12 ~

13 ~

—

14 ~

=

J

«3»

'OORLV GRADED SAND (SP): LOOSE.
»ET. GREY. 5X GRAVEL, OUTWASH
>EPOSITS.

«PECTOR SHEET 2
flCHELLE BENAK v 3 SH£Ers

FIELD SCREENING
RESULTS

a.

REATHINC
ONE
2 - 20.9V.
EL - OX

CEOTECH SAMPLE
OR CORE BOX NO

a.

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

0-

.

1

1

REMARKS
h.

WATER 0 10.6'

N = 4
REC. = 1.5'

—

—

—

—

—

—

—

^

PROJECT
HIMCO DUMP SUPERFUNO SITE

1 HOLE MO.
' WTII6A



HTW DRILLING LOG
PROJECT
HIMCO DUMP SUPERFUND SITE

FI.EV.
o.

DEPTH
b.

15 — —

16 ——

DESCRIPTION OF MATERIALS
c.

INSPECTOR
MICHELLE BENAK

BOTTOM OF HOLE 6 15.0'

FIELD SCREENING
RESULTS

d.

CEOTECM SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

3

HOLE NO.

WTII6A
SHEET 3

or 3 SHEETS

REMARKS
n.

—

—

"^——

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTIIfeA

D'37



HTW DRILLING LOG
1. COMPANY NAME 2

U.S. ARMY CORPS OF ENGINEERS
. DRILLING SUBCONTRACTOR
N/A

3. PROJECT

HIMCO DUMP SUPERFUND SITE
5. NAME OF DRILLER

JOE MORRISSEY
7.SIZES AND TYPES

AND SAMPLNG EĈ SpJSg^*10 6'/«" .D. HSA; 2' O.D. CARBON
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER
FOR SPT; HNU PIIOI PID:
ISTMX 410 CGI.

a. OVERBURDEN THICKNESS
UNKNOWN

13. DEPTH ORll f f NTO ROCK
N/A

14. TOTAL DEPTH OF HOLE

60.0'

HOLE NO.

WTII6B
SHEET

OF 7

1

SHEETS

4. LOCATION
ELKHART, IN.

6. MANUFACTURER'S DESIGNATION OF DRILL

CUS PECH IIOOC
8. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED I. DATE COMPLETED
8-16-95 8-17-95

IS. DEPTH GROUNOWATER ENCOUNTERED

2.4' (CEMENT MAY HAVE TRAPPED WATER)
K. DEPTH TO WATER AND &APSED TME AFTER OMLLMG COMPLETED

8-16-95 12:40 PM 9.5' 8-17-95 7:35 AM 7.6'
17. OTHER WATER LEVEL MEASUREMENTS ISPECrr)

8-18-95 9:00 AM 10.9'
18. GEOTECHMCAL SAMPLES DISTURBED UNDISTURBED

1

20. SAMPLES FOR CHEUKAL ANALYSIS VOC METALS

=.=.!

22. OISPOSITION OF HOLE BACKFILLED MONITORWG WELL

ELEV.
a.

V

'

DEPTH
b.

0 —

2 — -

3 ~~

4 ~~

5 —

2' PVC

DESCRIPTION OF MATERIALS
c.

TOPSOIL - VEGETATED, WEEDS.

ONSTRUCTION RUBBLE: RECOVERED
PIECES OF CONCRETE. COVERED BY
BLACK SUBSTANCE.

9. TOTAL NUMBER Of CORE BOXES

OTHER (SP£OFY» OTHER ISPEOFYI OTHER (SPECrY) 2L TOTAL CORE
RECOVERY

X

OTHER (SPECrY) 23. SIGNATURE OF MSPECTOR

FIELD SCREEMNG
RESULTS

d.

BACKGROUND
HNU =2.6
JNITS
D2 = 20.8X
LEL * OX

RE A THING
ONE
NU = 3.2

UNITS
J2 : 20.8::
LEL = or:

GEOTECH SAMPLE
OR CORE BOX NO

a.

MICHELLE BENAK

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

65

8

65

REMARKS
h.

WATER 0 2.4'

N =
REC

73
. = 1.4'

u^

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII6B



HTW DRILLING LOG ^
PROJECT •

HIMCO DUMP SUPERFUND SITE

ELEV.
o.

DEPTH
t>.

6 —— -

7 ——

8 ——

—

9 ——

10 ——

II _Z

12 — —

J
— P
— «
_D

DESCRIPTION OF MATERIALS
c.

'OORLY GRADED SAND (SP): LOOSE,
MOIST, GREY, FINE TO MEDIUM SAND,
OUTWASH DEPOSITS.
ORGANIC SOIL (OL/OH): MEDIUM STIFF,
MOIST, BLACK, SOME ROOTS.

OORLr GRADED SAND (SP): LOOSE.
ET, GREY. MEDIUM SAND, 5X GRAVEL,
UTWASH DEPOSITS.

>«PECTOR SHEET 2
dICHELLE BENAK OF 7 SH£ETS

FIELD SCREEHIN
RESULTS

a.

BREATHING
[ZONE
HNU = 0.4
UNITS
02 = 20.8X
LEL = OX

BREATHING
ZONE
HNU = 1.0
UNITS
02 - 20,3''.
LEL - OX

CEOTECH SAMPLE
OR CORE BOX NO

».

ANALYTICAL
SAMPLE NO

r.

j PROJECT
' HIMCO DUMP SUPERFUND SITE

BLOW
COUNTS

3-

1

3

3

1

2

REUARKS
n.

N : 6
REC. = 1.4'

N = 3
REC. - 1.5'

—

^~

——

—

—

HOLE NO.
WTII6B



*•

:k HTW DRILLING LOG
.iOJECT 1

'HIMCO DUMP SUPERFUND SITE >

ELEV.

a.

*

}
....''

%*

)

-

DEPTH
6.

1C

16 —— -

DESCRIPTION OF MATERIALS
C.

J .

17 ——

iq

19

20 — -

21 — —

22— H

* 7

__

————— f

A
— :

4 — c

NO RECOVERY

E

>OORLY GRADED SAND (SP): SAME
S THE INTERVAL FROM I3.5'-I5.0'
XCEPT MEDIUM DENSE. MEDIUM TO (

OARSE SAND. IOX GRAVEL. 1

NSPECTOR
dICHELLE BENAK

FIELD SCHEENWC
RESULTS

d.

BREATHING
ZONE
HNU = 1.2
UNITS
02 = 20.9X
LEL = OX

3PEA THING
ZONE
WU = 1.2
JNITS
-)-> - 20.9;;
.EL = OX

CEOTECH SAMPLE
OR CORE BOX NO

••

ANALrTlCAL
SAMPLE NO.

f.

PROJECT

BLOW
COUNTS

a

1

1

1

1

A

HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII6B

HOLE NO.

WTII6B
SHEET 3

OF 7 SHEETS

REMARKS
h.

'"

N = 2
REC. = 0.0'

, , „

—

—

——

I
——

—

—

_
—

—

E

H_

_
^~
_



HTW DRILLING LOG
PROJECT 1
HIMCO DUMP SUPERFUND SITE

ELEV.
0.

DEPTH
6.

25 ——

27 ——

28 ~5

29 ~~

30 ~

31 ——

32— -

33 ——

__

DESCRIPTION Qf MATERIALS
c.

POORLY GRADED SAND <SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'
EXCEPT MEDIUM DENSE, MEDIUM TO
COARSE SAND.

NSPECTOR
dICHELLE BENAK

FiaO SCREEMNC
RESULTS

d.

BREATHING
ZONE
HNU = 1.4
UNITS
02 = 20.9X
LEL - OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

0-

8

12

9

7

3

HOLE NO.
WTII6B
SHEET 4

OF 7 SHEETS

REMARKS
h.

N = 20
REC. = 1.5'

N - 10
REC. = 1.4'

END OF DRILLING -
8-16-95

—

—

——

^~

—

- >l

PROJECT 1 HOLE HO.
HIMCO DUMP SUPERFUND SITE WTII6B



4»

%i

HTW DRILLING LOG
>OJECT •

JIM CO DUMP SUPERFUND SITE k

ELEV.
c.

r

E>

)

t

^

)

DEPTH
b.

34 ——

35 ——

36 ——

37 ~~

TO """

39 ——

40 I"

4° ~~

43 -

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'.

c>

OORLY GRADED SAND (SP): SAME
S THE INTERVAL FROM I3.5'-I5.0'.

WECTOR
dICHELLE BENAK

FIELD SCREENING
RESULTS

a.

3REATHING
ZONE
HNU - 1.6
UNITS
02 = 20.8'/
LEL = OX

REA THING
ONE
NU - 0.8

UNITS
02 = 20.8X
LEL = OX

CEO TECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

a

1

2

3

-

1

3

3

MOLE NO.

WTII6B
SHEET 5

OF 7 SHEETS

REMARKS
n.

BEGIN DRILLING ON
8-17-95

N = 5
REC. = 1.5'

N = 6
REC. = 1.5'

—

—

—

—

—

—

—

—

1 PROJECT MOLE NO.
HIMCO DUMP SUPERFUND SITE WTH6B



HTW DRILLING LOG
PROJECT B
HIMCO DUMP SUPERFUND SITE 1

ELEV.
o.

DEPTH
D.

AC

46 ——

47— —

48—^

49 ——

50—1

51 ~~

^-> _____

DESCRIPTION OF MATERIALS
c.

-POORLY GRADED SAND (SP): SAME
lAS THE INTERVAL FROM I3.5'-I5.0'
-EXCEPT MEDIUM DENSE.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 13.5' -15.0'.

WPECTOR
dICHELLE BENAK

HELD SCREEHNC
RESULTS

d.

BREATHING
ZONE
HNU = 2.2
UNITS
02 - 20.8X
LEL = OX

BREATHING
ZONE
HNU = 0.8
UNITS
02 = 20.8X
LEL = OX

CEOTECH S*k*>LE
OR CORE BOX NO

a.

'-

ANALYTIC*!.
SAMPLE NO

f.

PROJECT
HIMCO DUMP SUPERFUND SITE

8LOW
COUNTS

9-

8

10

5

5

5

4

HOLE NO.

WTII6B
SHEET g

OF 7 SHEETS

REUtRKS
h.

N = 15
REC. = 1.5'

N = 9
REC. = 1.5'

—

—

—

—

—

—

—

—

—

HOLE NO.
WTM6B

0-4-3



HTW DRILLING LOG £££
PROJECT »
HIMCO DUMP SUPERFUND SITE H

ELEV.
a.

DEPTH

53 ——

54

55— -

56 ——

57 ——

59— -

60 ——

61 — —

52 —

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 13.5' -15.0'
EXCEPT MEDIUM TO COARSE SAND.
POORLY GRADED SAND (SP): LOOSE.
WET. BROWN. FINE SAND, OUTWASH
DEPOSITS.

da

OORLY GRADED SAND (SP): LOOSE,
ET, GREY. to'/. GRAVEL. OUTWASH
EPOSITS.

BOTTOM OF HOLE C 60.0'

KPECTOR SHEET 7
rflCHELLE BENAK w ? SHKTS

FIELD SCREENM
RESULTS

a.

BREATHING
ZONE
HNU = 2.0
UNITS
02 = 20.8'/
LEL - OX

REA THING
ONE
NU = 1.0
NITS
2 - 20.9X
EL = OX

GEOTECH SAMPLE
Of) CORE Box NO

a.

*„ .

D-l

ANALYTICAL
SALPLE NO

f.

BLOW
COUNTS

9.

2

2

5

3

3

3

REMARKS
n.

N = 7
REC. = 1.5'

•

N = 6
REC. = 1.5'

-

——

—

_

-

——

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII6B

O-4-4-



HTW DRILLING LOG
HOLE NO.

WTII7A

COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

2. ORILLNG
N/A

SUBCONTRACTOR SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUNO SITE
4. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

4'/V I.D. HSA; 2' 0.0. CARBON 8. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPT;HNU PI 101 PID; ISTMX
410 CGI. 10. DATE STAR TED

8-15-95
«. DATE COMPLETED

8-15-95
2. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH GROUNOWATER ENCOUNTERED

SEE LOG OF WTII7B
13. DEPTH DRtLED INTO ROCK

N/A
16. DEPTH TO WATER AND ELAPSED THE AFTER DRILLING COMPLETED

8-18-95 11:00 AM 11.3'
14. TOTAL DEPTH OF HOLE

17.5'
17. OTHER MATER LEVEL MEASUREMENTS (SPEOFYI

18. CEOTECHNICAL SAMPLES DISTURBED
I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER <SPECFYI OTHER <SPEOFYI OTHER (SPEOFY) O. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFLLED MONITORING *CLL OTHER (SPECrY)

2 'PVC

23. SIGNATURE OF N3PECTOR

MICHELLE BENAK

ELEV.
a.

DEPTH
b.

OCSCRFTION OF MATERIALS
FIELD SCREENING

RESULTS
a.

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE HO

f.

BLOW
COUNTS

O.
REMARKS

h.

0 — SEE LOG OF BORING FOR WTII7B
FOR A DESCRIPTION OF MATERIALS
DOWN TO 10' BELOW GROUND
SURFACE.

BACKGROUND
HNU = 1.2
JNITS
D2 = 20.9X
LEL - OX

BREATHING
ZONE
HNU = 1.2
UNITS
0 2 = 20.8X
LEL = OX

AUGERED TO 13.5'
AND OBTAINED A
SAMPLE FROM
3.5'- 15.0'.

5 -
PROJECT

HIMCO DUMP SUPERFUND SITE
HOLE NO.
W Til 7 A



*•

<»

1 HTW DRILLING LOG
[PROJECT 7
;BMCO DUMP SUPERFUND SITE ^

ELEv.
a.

/

*

DEPTH

6

7 — '

8 — Z

9 — —

•-I
H — —

13 ~

14 — Zj

DESCRIPTION OF MATERIALS
c.

ELL GRADED SAND (SW): MEDIUM
ENSE. WET. BROWN. FINE TO MEDIUM
AND. OUTWASH DEPOSITS.

HSPECTOR

•tlCHELLE BENAK
FtLO SCREENING JGEOTECH SAMPLE

RESULTS OR CORE BOX NO

1

ANALfTICAL
SAMPLE NO

f.

BLOW
COUNTS

g.

4

6

rrm
SHEET 2

OF 3 SHEETS

REMARKS
h.

— >

N = 10

REC. = 1.2'

YATER ADDED TO
10LE TO RETRIEVE
SAMPLE.

—

—

—

—

——

—

—

PROJECT | HOLE HO.
HIMCO DUMP SUFERFUND SITE WTH7A



HTW DRILLING LOG
PROJECT
HIWCO DUMP SUPERFUND SITE

ELEV.
o.

DEPTH
D.

1C

if

DESCRIPTION Of MATERIALS
c.

INSPECTOR
MICHELLE BENAK

FIELD SCREENING CEOTECH SAMPLE
RESULTS OR CORE 80X NO

a. a.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

a.

A

HOLE NO.

WTII7A
SHEET 3

Of 3 SHEETS

REMARKS
n.

]

V

=
—

i
__

17 4
18

BOTTOM OF HOLE 0 17.5'

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII7A



^ HTW DRILLING LOG
""'(. COilPANT NAME 2

U.S. ARMY CORPS OF ENGINEERS
. DRILLING SUBCONTRACTOR

N/A
3. PROJECT

HIMCO DUMP SUPERFUND SITE
5. NAME OF DRILLER

JOE MORRISSEY
7.SIZES AND TYPES

AND SAMPLWC EC
OF DRILLING Cl,

ST

DR

FC

IS

12. OVERBURDEN THKKNESS
UNKNOWN

'4" .D. HSA; 2' O.D. CARBON
EEL SPLIT SPOON SAMPLER
IVEN BY A 140 POUND HAMMER
R SPT;HNU PIIOIPID;
TMX 410 CGI.

13. DEPTH ORJLLtll INTO ROCK

N/A

M. TOTAL DEPTH OF HOLE '
65.0'

M. OEOTECHMCAL SAMPLES

, 20. SAMPLES FOR CHEMKAL ANALYSI

22. DISPOSITION OF HOLE

ELEV.

/

_

DEPTH

0 -

1 ———

2

—

3

4 — —

5 —

4. LOCATION

ELKHART. IN.

HOLE HO.

wrnre
SHEET

OF 8

i
SHEETS

6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
8. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED "• DATE COMPLETED

8-14-95 8-14-95
IS. DEPTH GROUNOWATER ENCOUNTERED

11.5'

16. DEPTH TO WATER AND ELAPSED TME AFTER ORLLMG COMPLETED

8-15-95 7:5IAM 11.0' 8-18-95 II:54AM 10.3'
IT. OTHER WATER LCVCL MEASURCMENTS (SPECFri

DISTURBED UNDISTURBED
1

* VOC METALS

BACXFLLED MOMTORMG WELL

2'PVC

DESCRPTION OF MATERIALS
C.

OORLY GRADED SAND (SP): LOOSE.
vIOIST. LIGHT BROWN. FINE TO COARSE

AND. OUTWASH DEPOSITS.

'

9. TOTAL NUMBER OF CORE BOXES

OTHER ISPECFYI OTHER (SPECFY) OTHER (SPECTrl 2L TOTAL CORE
RECOVERY

X

OTHER <SPECFYI 23. SIGNATURE OF INSPECTOR

FCLD SCREENING
RESULTS

d.

BACKGROUND
HNU = 3.2
JNITS
a 2 = 20.9X
LEL = OX

CEO TECH SAMPLE
OR CORE BOX NO

MICHELLE BENAK

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

2

3

3

REMARKS
h.

WJECT HOLE NO.

HIMCO DUMP SUPERFUND SITE WTII7B

N =

REC
6

. = 1.5'

O-48



HTW DRILLING LOG HOLE NO.

WTII7B
PROJEC T

HIMCO DUMP SUPERFUND SITE
INSPECTOR
MICHELLE BENAK

SHEET 2

Of 8 SHEETS

DEPTH
b.

DESCRIPTION Of MATERIALS
FIELD SCREENING

RESULTS
a.

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

4-
REMARKS

n.

7 ——

WELL GRADED SAND <SW): LOOSE,
MOIST, LIGHT BROWN, MEDIUM TO
COARSE SAND, OUTWASH DEPOSITS.

10

BREATHING
ZONE
HNU = 3.0
UNITS
02 = 20.9X
LEL = OX

12

13

14

WELL GRADED SAND (SW): SAME
AS THE INTERVAL FROM 8.5HO.O'
EXCEPT MEDIUM DENSE. WET.
COARSER GRAINED, 5"/'. GRAVEL.

N = 8
REC. = 1.4-

BREATHING
ZONE
HNU = 2.5
UNITS
02 - 20.9:,LEL = o;:

WATER MEASURED
C 11.5'

N = 12
REC. = 1.5'

I PROXCT
HIMCO DUMP SUPERFUND SITE

HOLE MO.
WTII7B



HTW DRILLING LOG îre
\

JvICO DUMP SUPERFUND SITE d

ELEV.
a.

»'

\

1*

"-)

DEPTH
b.

15

16 — —

1

17 — ̂

18 ——

—

—

—

21 — -

22 ~

~v
— (

>4 -C

DESCRIPTION OF MATERIALS
c.

1

WELL GRADED SAND (SW): SAME AS
THE INTERVAL FROM 8.5'-IO.O'
EXCEPT WET.

POORLY GRADED SAND (SP): MEDIUM
DENSE, WET, LIGHT GREY, FINE TO
MEDIUM SAND, OUTWASH DEPOSITS.

VELL GRADED SAND WITH GRAVEL
SW): LOOSE. WET. GREY, FINE TO
OARSE SAND. <5'/.-207. GRAVEL.
UTWASH DEPOSITS.

«PECTOR SHEET J

dlCHELLE BENAK & 8 ^^
FIELD SCREENING

RESULTS
a.

BREATHING
ZONE
HNU = 2.0
UNITS
02 = 20.92
LEL = OX

RE A THING
3NE
JU = 2.0
NITS

CEOTECH SAMPLE
OR CORE BOX NO

e.

••

SAMPLE NC
f.

'•

BLOW
COUNTS

g.

8

3

6

8

2

REMARKS

N = 14
REC. = 1.5'

—

—

—

—

—

—

E *

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.1 WTII7B



HTW DRILLING LOG
PROJEC r
HIMCO DUMP SUPERFUND SITE

F I E v . PfPTH
b.

INSPECTOR
MICHELLE BENAK

DESCRIPTION OF MATERIALS
c.

FCLO SCREENING
RESULTS

•1.

CEO TECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

HOLE NO.

WTII7B
SHEET 4

Of 8 SHEETS

REMARKS

h.

25

26— :

27-

28

29.

-WELL GRADED SAND WITH GRAVEL
;SW): SAME AS THE INTERVAL FROM
23.5'-25.0'.

30-

- WELL GRADED GRAVEL (GW): WET.
- GREY, COARSE GRAVEL. OUTWASH
~ DEPOSITS.

WELL GRADED SAND WITH GRAVEL
SW): SAME AS THE INTERVAL FROM
23.5--25.0'.

BREATHING
ZONE
HNU = 1.8
UNITS
0 2 = 20.9X
LEL = OX

31

N = 8
REC. = 0.8'

14

N = 18
REC. = 1.4'

)
PROJEC T
HIMCO DUMP SUPERFUNO SITE

HOLE HO.
WTIITB



w

1

HTW DRILLING LOG
NOJEC r ii

/HIMCO DUMP SUPERFUND SITE k

ELEV.
0.

ri

DEPTH

34 ———

35

36 ——

37 ~

TO

39 ——

40 ~

4° ~

43 —

DESCRIPTION OF MATERIALS
e.

WELL GRADED SAND (SW): MEDIUM
DENSE. WET. GREY. FINE TO COARSE
SAND, OUTWASH DEPOSITS.

ELL GRADED SAND (SW): SAME AS
HE INTERVAL FROM 33.5'-35.0'
XCEPT DENSE, 5X GRAVEL.

«P£CTOR

/IICHELLE BENAK
FIELD SCREENING

RESULTS
a.

BREATHING
ZONE
HNU = 1.6
UNITS
02 = 20.9X
LEL = OX

REATHING
ONE
NU = 1.8

UNITS
02 = 20.9X

EL - OX

CEO TECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

f.

BLOW
COUNTS

g.

3

6

8

4

10

27

PROJECT MOLE HO.
HIMCO DUMP SUPERFUND SITE WTII7B

HOLE NO.

WTII7B
SHEET 5

OF 8 SHEETS

REMARKS
h.

N = 14
REC. = 1.5'

N = 37
REC. = 1.5'

—

—

—

—

—

—

—

—

—



HTW DRILLING LOG JS,£
PROJECT

HIMCO DUMP SUPERFUND SITE

ELEv.
a.

DEPTH
B.

—

DESCRIPTION OF MATERIALS
c.

INSPECTOR SHEET £
MICHELLE BENAK ^ fl ^

WELL GRADED GRAVEL (GW): LOOSE.
WET. GREY. FINE TO COARSE GRAVEL.
OUTWASH DEPOSITS.

FCLD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 1.6
UNITS
02 = 20.9X

CEOTECH SAMPLE
OR CORE BOX NO

ANALTTICAL
SAMPLE NO.

r.

BLOW
COUNTS

0-

5

REMARKS

h.

N - 8
REC. = 1.2'

f

—

.

45

46

LEL = OX

47

PROJECT
HIMCO DUMP SUPERFUND SITE

48 ——

49 ~~

50 ~

51 — ̂

5^

H

WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM 43.5'-45.0'
EXCEPT MEDIUM DENSE.

BREATHING
ZONE
HNU = 1.5
UNITS
02 = 20.9X
LEL = OX

10

5

7

N = 12
REC. = I.I'

—

i-
—

=

—

^^

&S3
HOLE NO.
WTIITB



V

k*r

?•?.

'-

f

-

HTW DRILLING LOG
PROJECT *
HIMCO DUMP SUPERFUND SITE

ELEV.
a.

(.

DEPTH
D.

53 — -

55 ——

cr-

57 ——

58 ——

__

59 ——

50 ~

SI — —

"̂ ~"

DESCRIPTION OF MATERIALS
c.

-POORLY
' (SP): DEC
I COARSE
-OUTWASI

i

GRADED SAND WITH GRAVEL
JSE. WET. GREY. FINE TO
SAND. I5X-20X GRAVEL,
i DEPOSITS.

WELL GRADED GRAVEL (GW): LOOSE.
WET. GREY. FINE TO COARSE GRAVEL.
DUTWASH DEPOSITS.

NSPCCTOR
vllCHELLE BENAK

FCLO SCREENING
RESULTS

d.

BREATHING
ZONE
HNU - 1.6
UNITS
02 - 20.9X
LEL = OX

RE A THING
ONE
NU = 1.6
NITS
2 = 20.9X
EL = OX

CCOTECH SAMPLE
OR CORE BOX NO

ANALVTCAL
SAMPLE NO

f.

BLOW
COUNTS

g.

19

22

12

est

'
4

3

PROJECT
HIMCO DUMP SUPERFUND SITE

STB'
SHEET 7

REMARKS
h.

N = 34
REC. = 0.6'

N = 7
REC. = 0.9'

-

—

—

—

-

—

—

—

__

— •—
——

__

——

MOLE NO.
WTII7B



HTW DRILLING LOG
PROJECT INSPECTOR
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK

ELEV.
o.

DEPTH
b.

63 ——

_

DESCRIPTION OF MATERIALS
C.

WELL GRADED GRAVEL (GW): SAME

FIELD SCREENING
RESULTS

d.

BREATHING

CCOTECH SAMPLE
OR CORE BOX NO

a.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

HOLE NO.
WTII7B
SHEET 8

or 8 SHEETS

REMARKS
h. -

=

65

66

67

1

=

—

—

—

—

«_

AS THE INTERVAL FROM 58.5'-60.0'.

BOTTOM OF HOLE C 65.0'

ZONE
HNU =0.5
UNITS
0 2 = 20.9X
LEL = 07.

;-

1

A

3

N = 7
REC. = 1.5'

THE MONITORING
WELL SET IN THIS
BORING WAS
ABANDONED DUE TO
NON-COMPLIANCE
WITH THE FIELD
SAMPLING PLAN. A
NEW BORING
LOCATED 10.0'
SOUTH OF THE
ORIGINAL BORING
WAS AUGERED DOWN
TO 62.5' BELOW
GROUND SURFACE
AND A NEW
MONITORING WELL
WAC IKKTAI i rn

—

—

—

—

1

i

PROJEC T
HIMCO DUMP SUPERFUND SITE

HOLE MO.
WTII7B

O -



HTW DRILLING LOG
HOLE NO.

WTII8B
I. COMPANT NAME

U.S. ARM f CORPS OF ENGINEERS
1. DRILLING SUBCONTRACTOR

N/A
SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
«. LOCATION

ELKHART. IN.
5. NAME OF DRILLER

JOE MORRISSEY
«. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND UPES OF DRILLINGAND SAMPLING EQUIPMENT 6W I.D. HSA: 2' O.D. CARBON 8. HOLE LOCATION

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER 9. SURFACE ELEVATION

FOR SPT; HNU PIIOI PIP;
ISTMX 410 CGI. 10. DATE STARTED

8-18-95
I. DATE COMPLETED

8-18-95
2. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH CROUNDWATER ENCOUNTERED

12.0'

J. DEPTH omuiC'ii'lIO ROCK
N/A

16. DEPTH TO HATER AND ELAPSED TME AFTER DRILLWG COMPLETED
8-21-95 9:24AM 11.0'

4. TOTAL DEPTH OF HOLE
63.5'

17. OTHER WATER LEVEL MEASUREMENTS (SPEOFY)

IB. CEOTECHMCAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER CSPECFY) OTHER (SPECIFY) OTHER (SPECFYI 21 TOTAL CORE
RECOVERY

fet

22. DISPOSITION OF HOLE BACKFILED MOMTORMG HELL OTHER (SPECIFY)

2'PVC

23. SIGNATURE OF NSPECTOR

MICHELLE BENAK

ELEV.
a.

DEPTH
b.

DESCRPTON OF MATERIALS
c.

FIELD SCREENMC
RESULTS

d.

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO.

r.

BLOW
COUNTS

g.
REMARKS

IX

0 — TOPSOIL - WEEDS BACKGROUND
1NU = 0.2
JNITS
02 = 20.8X
LEL = 02

OORLY GRADED SAND WITH SILT
SP-SM): MOIST. BROWN. OUTWASH
DEPOSITS.________________

OORLY GRADED SAND (SP): LOOSE.
MOIST. LIGHT BROWN, MEDIUM TO
COARSE SAND. OUTWASH DEPOSITS.

JREATHING
ZONE
HNU = 0.0
UNIT'3

- 20.9V.
N = 5
REC. = 1.5'

PROJEC T
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII8B



HTW DRILLING LOG
PROJECT 1

HIMCO DUMP SUPERFUND SITE '

ELEV.
o.

V

DEPTH
b.

6

7 ''-

8 ~

9 — ̂

in

ii ~~

12 ~

13 ——

_ F
_ /
— 1

4 ———

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.7'-5.0'
EXCEPT TAN.

3OORLY GRADED SAND (SP): LOOSE,
JOIST. TAN, FINE SAND. OUTWASH
DEPOSITS.

'OORLY GRADED SAND (SP): SAME
kS THE INTERVAL FROM 9.C-IO.O'
EXCEPT WET.

«P£CTOR
dICHELLE BENAK

FIEtO SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 0.0
UNITS
02 = 21.02
LEL = OX

REATHING
JNE
NU = 0.2
NITS
-> - 20.9':
EL = OX

CEO TECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO

f.

PROJECT
HIMCO DUMP SUPERFUND SITE

BLOW
COUNTS

g.

2

2

3

\

\
V

"•y

HOLE NO.

WTII8B
SHEET 2

OF 8 SHEETS

REMARKS
h.

N = 5
REC. = 1.5'

WATER MEASURED
0 12.0'

N = 1
(ONE 6'
INTERVAL
ONLr!
REC. = 1.5'

—

—

—

—

—

—

=
—

—

HOLE NO.
WTII8B



%

%t

HTW DRILLING LOG
^OJECT 1

irfCO DUMP SUPERFUND SITE »

ElEV.
o.

r

t

DEPTH
b.

15

16 ———

1

17 ——

10

19 — -

20 — ̂ j

22 ~

- _•

— F
_ (

M — 1

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 9.1' -10.0*
EXCEPT WET.

POORLY GRADED SAND WITH GRAVEL
SP): WET. GREY. MEDIUM TO COARSE

SAND. 20X-25X GRAVEL. OUTWASH
DEPOSITS.

>OORLY GRADED SAND WITH GRAVEL
SP): SAME AS THE INTERVAL FROM
9. '-20.0' EXCEPT LOOSE.

HSPECTOR

dlCHELLE BENAK
FIELD SCREENING

RESULTS
d.

BREATHING
ZONE
HNU = 0.1
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = O.I
JNITS
D2

 : -0-9X
LEL - OX

CEOTECH SAMPLE
OR CORE BOX NO

ANALYTICAL
SAMPLE NO

f.

BLOM
COUNTS

9-

1

\

\

1

1

HOLE NO.

WTII8B
SHEET 3

OF 8 SHEETS

REMARKS
h.

N = 1
(ONE 6'
INTERVAL
ONLY)
REC. = 1.5'

!

—

——

—

—

—

—

—

—

t

| PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII8B

D-S8



HTW DRILLING LOG
PROJECT 1

HIMCO DUMP SUPERFUND SITE k

F.I.FV.
o.

nEPTM
t>.

^-1

35

36 ~E

37 ~~

38—1

39 — —

40 ~

•i
4°

—

43 -

DESCRIPTION OF MATERIALS
e.

-WELL GRADED GRAVEL (GW): SAME
-AS THE INTERVAL FROM 28.5'-30.0'
I EXCEPT LOOSE.

WELL GRADED GRAVEL <GW): SAME
AS THE INTERVAL FROM 28.5'-30.0'.

<SPECTOR

XICHELLE BENAK
FIELD SCREENING

RESULTS
a.

3REATHING
ZONE
HNU = 0.0
UNITS
02 = 2I.OX
LEL = OX

fca

BREATHING
ZONE
HNU = 0.2
UNITS
02 - 20.9X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

«.

tr 'f

ANALYTICAL
SAMPLE NO.

r.

BLOW
COUNTS

Q.

4

5

4

6

8

7

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII8B
SHEET 5

OF 8 SHEETS

REMARKS
h.

N = 9
REC. = 1.3'

N = 15
REC. = 1.5'

,̂ "'"'"

—

—

—

—

I
•N^

—

—

-^f,

^f^''

MOLE NO.
WTII8B



'W

^

V-

HTW DRILLING LOG ™8*£
PROJEC T •JWMCO DUMP SUPERFUND SITE »

FLFV.
a.

H>

\

j

t

~)

DEPTH
t>.

44 — -

45 :

46 ——

— r

47 _Z

dfl

/to

50-^

51 — —

5 -.*. -

OESrUIPTION OF MATERIALS
C.

"WELL GRADED GRAVEL (GW): SAME
-AS THE INTERVAL FROM 28.5'-30.0'
: EXCEPT DENSE.

G»

WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM 28.5'-30.0'.

ISPECtOH SHEET 6
rflCHELLE BENAK v g JHEET5

F€LO SCREENINC
RE5ULTS

0.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.̂
LEL = OX.

REATHINC
ONE
NU = 0.2
NITS
2 = 2I.OX
EL = OX

CEO TECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO

f.

6LOW
COUNTS

0-

10

17

25

e*

6

8

7

REMARKS
h.

N - 42
REC. = I.I'

N = 15
REC. = 1.0'

-

—

—

—

-

—

=
—

I PROJECT 1 MOLE NO.
1 HIMCO DUMP SUPERFUND SITE WTII8B



HTW DRILLING LOG
PROJECT »
HIMCO DUMP SUPERFUND SITE t

ELEV.
a.

(

(.

DEPTH
0.

53 ——

^4

3D

^f

57 ~

58 ——

_,_,.,

- — •

J J

iO— -

51 ——

iC —

DESCRIPTION OF MATERIALS
c.

-POORLY GRADED SAND WITH GRAVEL
- (SP): MEDIUM DENSE. WET. GREY,
: MEDIUM TO COARSE SAND. 25X-30X
- GRAVEL. OUTWASH DEPOSITS.

=OORLY GRADED SAND WITH GRAVEL
SP): SAME AS THE INTERVAL FROM
53.5--55.0'.

•WPECTOfl

•IICHELLE BENAK
FIELD SCREENING

RESULTS
d.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 2I.OX
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

a.

D-l

ANAL'TICAL
SAMPLE NO.

f.

BLOH
COUNTS

0.

7

9

13

13

10

12

HOLE NO.

WTII8B
SHEET 7

OF 8 SHEETS

REMARKS
h.

N = 22

REC. = 1.2'

N = 22
REC. = 1.3'

—

—

—

—

——

—

— '-•

—

^
—

-

_

—

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII8B



,

tttf

%M

I. HTW DRILLING LOG
l̂OJECT •

-iHIMCO DUMP SUPERFUNO SITE It

ELEV.
0.

1

DEPTH
B.

63 ——

1

64 ——

65 ——

——

i
—

DESCRIPTION OF MATERIALS
c.

BOTTOM OF HOLE 8 63.5'

«PECTOR
^ICHELLE BENAK

reio SCREENN
RESULTS

d.

CEOTECH SAMPLE
OR CORE 60H NO

tt.

AMALrTICAL
SAMPLE NO

t.

BLO*
COUNTS

O.

PROJEC T
HIMCO DUMP SUPERFUND SITE ^ x —

Ls "O £-

HOLE NO.

WTII8B
SHEET 8

OF 8 SHEETS

REMARKS
h.

til

'

—

—

=

—

I

HOLE NO.
WTII8B



HTW DRILLING LOG
COMPANY NAMC 2. ORILLINC SUBCONTRACTOR

'O l r

PROJECT

15. NAME Of DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

S
7.SI2ES AND TYPES Of DRILLING

AND SAMPLING EQUIPMENT
6. HOLE LOCATION

Px 101
fl 9. SURFACE ELEVATION

X s ( o O6 X 10. DATE STARTED B. DATE COMPLETED

III. OVERBURDEN THICKNESS 15. DEPTH GROUNOKATER ENCOUNTERED

Mo
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

M. TOTAL DEPTH OF HOLE

8.0' 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED IS. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) TOTAL CORE
RECOVERY

Z2. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

ELEV.
o.

DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREENING
RESULTS

a.

CEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

•f.

BLOW
COUNTS

0-
REMARKS

IX

O _ Top c,o i I

U»4U .5
unirS - plosh

0,
0 '

4-
O\XJT

o%
nnofe

. -\ jv. U
c\ose r6 hole

OfcxrvOW-

60' t

] PROJEC- HOLE NO.



HTW DRILLING LOG

ie-
T

./v.

—r—

DEDTH
D.

DESCRIPTION OF MATERIALS
c.

FIELD SCREENING
RESULTS

a.

CEOTECH SAMPLE
OR CORE BOX NO

ANALTTICAL

SAMPLE NO.
f.

BLOW
COUNTS

0.
REMARKS

Pjaf Uj

, S- ID "

1

'1

H

10

o

Lee- 0%

3.01

Nio

^i^l

e.o-H. ^.

\-

t

PROJECT .y.



HTW DRILLING LOG
MOL£ NO.

NAUE 2. DRILLING SUBCONTRACTOR • SH££- I .. --.

I I 67\^! OF / tkfTs
•OJECT

H. s, JLJTri Siifii
I 4. LOCATION. !_&U<haxi,XN

15. NAME OF 08.ILLER

CToe.
6. MANUFACTURER'S DESIGNATION OF DRILL

7.SIZES AND TTPES
AND SAMPLING

8. HOLE LOCATION

j-tMU PX. loi pxb 9. SURFACE ELEVATION

H/0 C&X
10. DATE STARTED 0. DATE COMPLETED

112. OVERBURDEN THICKNESS

I ? 15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

M. TOTAL DEPTH OF HOLE

8 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) ZL TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED UONITORINC »ELL OTHER (SPECIFri 23. SIGNATURE OF/l/ISPECfOR

ELEV.
a.

DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREEMNC
RESULTS

a.

CEOTECH SAMPLE
OR CORE BOX NO.

e.

ANALYTICAL
SAMPLE NO.

•f.

BLOW
COUNTS

0-
REMARKS

h.

o _
V d-iru

>*i ̂ r

iSH- , r
- 3.. OJX-.I . -— } vjitv^i

bro vj^rv CCVCTja. J

0*
Top
lon-Q

• SQ* -

J B-2,

.3

o°/

)
PROJEC* MOLE NO.

B--7



HTW DRILLING LOG ,OLgC 7

"RCJECT

\ )

i

I

1

^P*

\

**

I

Himc
DEPTH

; D.

i _

^^

9 — -0

ID

—

—

=
—

—

—

H

JD SiAper-fund ^{Q,
DESCRIPTION OF MATERIALS

| c.

4

j

J

' •

- -

TCclv
FIELD SCREENING

RESULTS
a.

I(JL 6>U)a
GEOTECH SAMPLE
OR CORE B0> NO

e.1

.JC
ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

.

i

i
1

.SHEET 3

REMARKS

t-1.

e.o. H t o1

1

i
1

•

i —

—

—

—

—

—

—

—

—

—

i-
PROJECT



HTW DRILLING LOG HOL-:

COMPANY NAME 2. DRILLING SUBCONTRACTOR
I

• SH££-
! or c

i 4. LOCATION

15. NAME OF DRILLER I 6. MANUFACTURER'S DESIGNATION OF DRILL

s PeoK / to oc
I7.SIKS AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT U PC) 8. HOLE LOCATION

S' l & r v i . CcrrttinixbuS
HN

rvqi.
UU 10 I FX5

9. SURFACE ELEVATION

4IQ CG>rjI 10. DATE STARTED ii. DATE COMPLETED

a. OVERBURDEN THICKNESS
I 10

IS. DEPTH GROUNDWATER ENCOUNTEREDu. r
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

M. TOTAL DEPTH OF HOLE

/O1 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

IB. GEOTECHNICAL SAMPLES DISTURBED

H
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 2L

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY)

DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREEMNG
RESULTS

0.

CEOTECH SAMPLE
OR CORE BOX NO

a.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-
REMARKS

IX

T<sp — roots «v\osrf luT

-7.0°/o

HK1U .

UL - Q\

N

——

E"t=

:5
PROJECT

S^fcc
HOLE



HTW DRILLING LOG "°a - «7
°ROJECT || • .U i w.<u> R 1 i/du (u 1 SHEET j9

k"
s
1

V

DEPTH
0.

—

—
— 1

—

DESCRIPTION OF UA'ERiAiS
c.

UjeAl grocLfldX So-net C t̂O J

"^^d - CTJL^c^g^

FIELD SCREENING
RESULTS

i a.i

Cki\i ^~^

02 20. g4/.

GEOTECH SAMPLE
OR CORE BOX NO

e.

b-3

ANA.TTICAL
SAMD>- NO.

BLO*
COUNTS

0-
REMARKS

tx

1

\\ l\V\t (V"T~ vf . 1

'z.s'

=

=
-

—

1—

—) __— PoorU/

*

to

I f

&W\d

o -

.o. H.

Ftz



HTW DRILLING LOG HOt_C NC.

I. COMPANY NAME

'
2. DRILLING SUBCONTRACTOR

SHE
fj —1JECT

; - OF DRILLER

i Joe

LOCATION

.
6. MANUFACTURER'S DESIGNATION OF DRILL

17.SIZES AND TYPES Or, DRILLING
AND SAMPLING EQUIPMENT

4 ' IM " HSfl *ffcr-rKVTliKUf. i

8. HOLE LOCATION

101
TM.X

9. SURFACE ELEVATION

10. DATE STARTED n. DATE COMPLETED
I

|i2. OVERBURDEN THICKNESS
I
I 101 IS. DEPTH GROUNDXATER ENCOUNTERED

1 -Lp' ^Vv 15
113. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

. TOTAL DEPTH OF HOLE to 17. OTHER WATER LEVEL MEASUREMENTS (SPEPFYI

ie. GEOTECHNICAL SAMPLES DISTURBED. UNDISTURBED IS. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS voc UETALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 2L TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23.

ELEV.
a.

DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREENING
RESULTS

a.

GEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

REMARKS
h.

o _ Top Soil

b- /
Rec. -

SCM*C{ 0°/o

. ,
.5 units

r/0
0%

t

PROJECT i HOLE NO.



HTW DRILLING LOG - 1C
-ROJECT i , . p f \ ( [

tl \<Y\0^kuDe)fV \md ±4\f,
INSPECTOR SHEET

DESCRIPTION OF MATERIALS
FICID SCREENING GtOTECH SAMPLE

RESULTS OR CORE BOX NO
0.

ANALYTICAL
SAMPLE NO.

f.

BLOW I
COUNTS

g.
REMARKS

h.

1

S

(0

i(

(

Uttl.fi. b-Lt

0

t-

""" W.mao HOaN°-



HTW DRILLING LOG HOlE

|l. COMPANY NAME

USAGE
2. DRILLING SUBCONTRACTOR

SHEETS

H i
U. LOCATION

GRILLE b. MANUFACTURER'S DESIGNATION OF DRILL

I7.SI2ES AND TYPES pr DRILLINGi AND SAMPLING EQUIPMENT 8. HOLE LOCATION

arvq
HNTU PX PTD

^f\n\o
'

9. SURFACE ELEVATION

xs 10. DATE STARTED II. DATE COMPLETED

112. OVERBURDEN THICKNESS

JO.O 1 15. DEPTH GROUND*ATER ENCOUNTERED

od- ct-'60 arn
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

W. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY!

18. GEOTECHNICAL SAMPLES

L

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECFYI OTHER (SPECIFY! OTHER (SPECIFY) 2L TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING CELL OTHER (SPECIFY! 23. SIGNATURE OF INSPECTOR

ELEV.
o.

DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREEMNC
RESULTS

d.

CEOTECH SAMPLE
OR CORE BOX NO,

e.

ANALYTICAL
SAMPLE NO.

•f.

BLOW
COUNTS

0-
REMARKS

h.

SO' C

PoorUj So^ndL
,

62.

t

Ltt

i 5
HOLE NO.



HTW DRILLING LOG HOUg. „
PROJECT ^- - A C " / INSPECTOR ft ; SHEET ^ .

}v. DEPTH
V.J/ ! b.

i

j

i

1

1

\

1

i _ .

H
E

$ =

=
—

IT)

—

—

—

—

—

E

_ I

i

DESCRIPTION OF MATERIALS
c.

Poor Lu c\rcvA_*d $CKVVC\ CSP)
" /- J J , \ ,
It SA-rmM a-i cxb^ve; co ^t-tL
- <xl_A-"Hl^ b» > v_iar\lt£^

j b^ C&CXrse^

"1

4

FIELD SCREENING
RESULTS

C.

o? jo.fl
/sO/

LEt_ Q/»

C

GtOTECH SAMPLE
OR CORE BOX NO

e.

>7Z-

ANALYTICAL
SAMPLE NO.

•f.

81 0«
COUNTS

0-

~

REMARKS
*

^3.0 '

5 : O0ojw»

tj,XV^6*- °^ *• i

fO-o' 6.0. M.

!

1
L
L
f
l

\ —

r
t-

E

—

—

—

—

—

\

r
P10JEC
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REMEDIAL ACTION

HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA

APPENDIX E
RI/FS TRENCH LOGS

E - 1



c
HIMCO DUMP SUPERFUND SITE
TRENCH LOG SUMMARY TABLE

Trench No .

TP-1

TP-2

TP-3

TP-4

TP-5&6

TP-7&8

TP-9

TP-10&11

TP-12&13

TP-14&15

TP-16

TP-17

TP-18

TP-19

TP-20

TD-1

TD-2

TD-3

TD-4

TD-5

TD-6

Debris Depth

6-12

4-10

8

8

2-10

12 +

12 +

8

10

3 +

4 +

2 +

7 +

9 +

12 +

9 +

4 +

14 +

11

9

4 +

Debris Type

Const/Sludge

Constr .

Constr .

Const/Sludge

CaSO4 /Const

Constr/Munic

CaSO4 /Const

CaSO4/Munic

CaSO4 /Const

CaSO4/Sludge

Constr/Munic

CaSO4/Constr

CaS04/Munic

CaSO4/Munic

CaS04/Munic

CaSO4 /Mixed

Constr/Munic

CaS04/Munic

Constr.

Constr.

Constr.

Notes

Misc. Construction Type Debris Mixed with Sand, Possible
Sludge
Construction Debris mixed with sand

Construction Debris nfixed with sand

Construction Debris mixed with sand, some sludge

CaSO4 from 2-10 ft. thick, Misc. Constr. Debris

Predominantly Construction Debris w/ Some Municipal

CaSO4 from 2 to 3 ft. thick, Misc. Const. Debris

Predominantly CaSO4 with small amount of municipal

Predominantly CaSO4 overlying thin layer construction

Thin layer CaSO4 (1 ft.) over possible sludge layers

Predominantly Construction Debris W/ some municipal

Thin layer CaSO4 (1ft) over construction debris

Thin layer CaSO4 (1 f?t) over municipal & construction debris

Thin layer CaSO4 (1 ft) over municipal debris

Thin layer CaSO4 (I ft) over municipal debris

Thin layer CaSO4 {1 ft) over municipal & construction debris

Predominantly Construction Debris w/ Some Municipal

Thin layer CaS04 (1 ft) over mix of municipal and sludges

Construction Debris mixed with sand

Construction debris with some sand

Construction debris

m



TL-1

TL-2

TL-3

TL-4

TL-5

TL-6

TL-7

8 +

6 +

11

5 +

12

4

7 +

CaSO4 /Mixed

CaSO4 /Mixed

Const/Sludge

Constr .

Const/Sludge

Con,st

Sand

Thin layer CaSO4 (1 ft.) with municipal and some construction

Thin layer CaSO4 (1 ft.) with municipal and some construction

Construction Debris mixed with sand, some possible sludge

Construction debris mixed with sand

Construction Debris mixed with sand, some possible sludge

Construction debris mixed with sand

Fill sand

m



MKUECI MO.: 20026. 02X

OOMTHOt MONUMENT OHO OOORD: N_
CVAIIOM. TOP OF IRCMCIt

TRENCH LOG FORM

«M?:__USEEA.
: HIMGO

•MEET 1 Of 1
EXCAVATOR MATHRR^
100 B»: TEP

: TP~I
VtOCOOfO: •lAffl • N_

(HO -N
FT TO

M_____t___
f_____N__• e

IRENCI<«W>lll: __ c5 ft Lo 10 ft where caved

•TfVUAQMNQC
OF WATf R

ICVCl
DEPTH

m.rt*f ra 11 road tJ.S51

IS

20

25

TBtNCHUNOTHfTI

iterial paste-like____Water fl ws down to trenchf rom here soutfi

DRUM

bottles



d*WT: I ICEDR
VHOJtCt; HTMfT>
tvojfci NO: 20026.023

GMO COOflO: iTAHT • N
fMO -M

JOmna. MONUMENT(MOCOora.: N_

TRENCH LOG FORM

•MT i OF i
EXCAVATOR MATHES
tOO BY: TKP

/7o/Q.n
FT TO FT

TMNCJIWIOTII:

f» WATfn
IEVEI

DEPTH

4Yiw bfn silty sand, roots moist I " f

oniiu
OUANTIIY NO

10
BotU m ot pIL.

ts



m
t

^^ TRENCH LOG FORM

«„,: USEPA MEET 1 or 1
PWUECI: JITMfD EXCAVATOR MATHES
pnojcciNO: 20026.023 ioa»y; TEP
Q»lt:ll/28/90 THENCHNO: TP-1
OIMOOOflD.: IT ART

END
M _____ f _____ N _____ E ______ IRtNCHUMQTK 50 FT TO 7S FT

•M E H E IRENCtlWCni <i-R ft
CONmntMONUUCMTOM>OOOnO.:N _____ E ______ M _____ E _____

EVAIION. TOT Of IBtNO t

•THATAOUNOt
OF WATER

IFVti
OCPTM

5

10

19

20

25

TBENCMieNOTHrn

• | a | a | 4 | •
Ylw brn 10 yr b/6 silty sand t<

-
'Orv^r\ Ik ' ihi tn - i ' *• 1 ̂  v5"

B1ac:k sand metal strips & SSCr<
' T iAa buff carvl' at ^v^1?*1

°5Y 7/1 Pale ylw fr graen sil

'iiLst rJo«' 1 * ' °3 son moist, roots
- — ,

ps - metal corroded, 2 drum

•*

1

,

onuu
QUANTITY

HEUAfK
NO.

""*""•



^^ TRENCH LOG FORM

C2KMT: USFPA IICET 1 Of 1
PROJECT: HTMTft HCAVAlttfc MftTHES
mojECTNDj' 20026.021 u»av: TEP
o*ii: 11/28/90 TKNCHNOi TP-4
onoooonoj nun

END
•M ______ I _____ M ______ E ______ IKMCMUMOnt__75_FTTO_lQfl_fT
- N I N E inENCHtMOnt 8 f t .

OOMTnOI. MONUMENT OMOOOOflDjN I M E
ClEVAltfM. lOPOf TMMCM

STRATA CHAMOC
OF WATERi evii HIPIM

,

m
/

5

10

15

20

25

TRENCH IENOTH FT)

i 1 « 1 ' 1 - 1 «

OMH^̂ kWWVMHneŜ B̂̂ BHMMBMMMM^̂ eSŜ Ml̂ ^MHM^MMVWiMMM Ŝte.̂ .̂̂

BlacK and white stringers (solidified si

Thin metal strips "*l"'wide mpt-.al pip
SC3,rce - 3 or 4 rorrrrfpH rJnim lirfe;r ^ra

——

Tantc* gray silty Ban {em) Native

^ — • — Bunt)

. 1 > 1 . 1 . 1 .
dqe) VP to 2' most 6" in brown sand

pinr+iPK ntih on nr»rfh

DAUU
OUANDTV

MUAflK
NO.

HtUAHKJ:



r I

m\
CD

^^ TRENCH LOG FORM

MMf: USEPA «€ET 1 Of 1
PfWJECt: HIMCd EXCAVATOR MJ\THFS
mnjecTMQj 2nQi?fii^23 lOdW. TF.P
o*,!: 11/28/yU IWHCHMU. TP 5 & 6
onoaooflO-i

COMim. MONUUCI

ClEVAT«N.TOf>Of

•TMTACHANOC
OF WATER

UVEl

•TAUT
(NO

•M _____ fl ______ tt _____ f ______ IWHOtUMOnt 7S FT TO TOO FT
•H I N E TRENCH WCJH 5 fefeh

««• —ITOMlOOUvuH ______ • ______ n ______ • ______
TNENOH TP-5

OEFIH

s

10

IS

20

25

TP-6
TRENCH IENOTHIFTI

~^- 1 -*- 1 •*- 1 -«- I -*• '-
s7

•*^_ ^Rmiiifl c.\ \t-\t ^Land t-ru-v cr\-i 1^x nrnwn siity sarvi top soil ^^,

^V cayu4 x"^
\ • /\ /

*Ti* * * \ / * * * *
/^ \ S

————————————————————————— Bleak i
Ralck silty sand, metal sUrips concentra

_ ___ __

5 -^ | _„_ | ... | __ | . 50

v ~~ s — " " ——\ CaSOi ^V 4 /
\ ,/̂ Most sheet metal at?8 ft

hl^fTk KftneJ r plj»«?t-ir- wt-^p

•^rw^r^ge concentration o
ilty seuid — : ——————————— —————————
ed at b tt birr uiis'i'Katsui'tij 'iTiKuiAjHuLri

DAM
OUAMmv

ad __

: 3 X

BUtLm

MMARK
MO.

i_fihefc

p.

Hk'MMK*

t metal



Tl
•NO

^^ TRENCH LOG FORM

OCMI: IISEPA-ARCS IMEET 1 OF 1
P«I«CT: HTMOO EXCAVATOR MATHES CHRIS GOODWiN MIKE UUNAHUh;
VUECTNO.I yn(i>h.(l,M LOOBY: 'J]-p

DAtE: 1 1 /29/90 TRENCH NO.: 7 • fl CO' 1 ' • 1
onocoono.: iiAm

END
• N I N E TnENCHLENQTU Q FTTO V \ F T
• N I N E TRENCH WDnt R F f .

DOMTKX MONUMENT ONOOOOROJN 1 N E
ElCVATUHTOr OF TRENCH

•TMTACHANM
OF WATCHuvn OCPTH

S

10

Ŝ
*•
IS

20

25

N TP-7 •TP^ S

TRENCHIENOTIIFTI. r . i . i < i .
frflTV — — — — —

•Tltin l&yai w£ leymil ——————————— —————

—— MIXED Vtoa; — • yjniHjASS'n:MJ[flH'>s> WTn» PflPF
lUjlHtKJU. bWlitKj /\l)O~v3Elltiti WLc^JKJ-t>f fjlcfcLlJ-

blade sard, alka seltzer lids

rnMr

1^ ^^^Cll Î T) " T I '

vrTrcarinH

1 ^S-rpl Irn 4-
\mwdT?1

• | 7 | • | t | 0

•^ —— —— ̂  —— _ _ •- —— •- - f

Matal Pips / ,

OHM

(jSK P'̂ 'PERt F0FRIGERPQCR (JLBitKhiiJUl
giFKTf̂ n ,̂ / /

r MWTTI. nttmrrFN rmiN HMR SERAY. rmsim/

~ ————— ERfcM — 25 cpllon _omjV> Ĵ î
Matrix ct muea veste dffiyy/

HAUf
FH/E

— SHRA

yyPxj' x' I •
/ — -*^ FTJTICM OT PTT- r \

fe 1 narksd Aliphatic Ftesin

RE MAW
NO.

i .

KKMAIl̂



-̂<

^^ TRENCH LOG FORM

amta-. IKRPA IHEET 1 Of 1
nvucor: HIMC""* DUMP EXCAVATOR MfTHpc:
PROJECT NOJ 2On7fi.n91 100 BY: TDM pUTHATJCIKT
OAK: 11/29/Qn nCNCHNO: TP-9
anoaaanD.i STAin

fNO
N 1 N 1 IKNCHUMOnt U FTTO 25 FT
• M I N I TMNCMVWDTIt S-fi f t -

OOMTm.MONUMCMT«ltOOOOIDjN ______ • ______ M ____ :_t _____
EiivAnoKWwnwot firwQ

•inATACHAMC
OF WATCH

UVEL
OBTM

s

10

-?-4-
20

29

TKCNCHtENaniFn. r . i . i • i .
CASO^

^—^
T Hri«n 1 iHc

Tirp^j ^nrrf Hlank s^nH. p]^p|-ir HPKJR. î
rubber in 1/8" bands '/

/
r*aon.. /i i »j_ ' *t ___ ^/

Pfloflr ulftstic bftifiIT • IT J

bottom at 12'

• 1 ' \ • 1 • 1 •

ka— sp>l f7.pr wrafY*»rs

J

DRUM
QUANTITY

FCUA/W
NO.

*M*"Ki;r^e only metal present was three 55 gallon drum lids - unmarked, and budndles of wire all at about 4' de >th

m}

Of



f •

Hi

TRENCH LOG FORM

•
_._-«

r

CLKNT: ILCTPA IHECT 1 Of 1
mojcoi: H1NCO ac,MMioWTHES
pnojEciMOi 20026.023 LOOBY: TOM PUCHALSKI
OAK: ll/lfl/Qn TFENCMNO:10 & 11 (.' [ \ \' •' » ' ;
OAOOOOflOJ MAHT

fNO

• M I N I T H E
• M I N I Tfltl

MCMUNam n FTTO SO fT
MCHVMOTIt S f{~.

OONTKX. MONUMENT (MDOOOMfcN • N f
eiCVAIKM. TOP OF TRENCH

STRATA CHANQC
OF WATCH

tEVEL
OCP1H

S

r

11 ^

is

20

25

10 11 S
TRENCH lENQTH FT). r . i . i 4 i .

r, m viu nnj si 1t/y Gjivl TOP SOTTaa-^ ^M^̂ ..™— — ™i"̂ ««â ffl̂ i»̂ ."*~™
Plociiio bnot! boiitilriC! vtfood

_b?r f̂ " ~D"' ~ ^ '
CaSO4 - Black layei

hnarrtR.

RnH-rfp r

. 1 , 1 . 1 . 1 .
mn4"*! ~ n I .

mixed with white « gray, some 1" x 5"
0

£_pi± ——— ; ————————————————————————

onuu
OUAMTITV

WMAIK
NO.

HtuAiTKi: Very iittie metal. One piece of sheet metal was located 10 feet south of north edge of TP-10 at 3" de )th



CUEHTl MSFtPA

PROJECT NOJ _2flQ2£LJi23_
anoooom.1 tum-M

CNO -M
OONTnol MOHUMKMT ONOOOOMXl M_
IEVAIION. TOP Of TMMCHt

TRENCH LOG FORM

11 /in/qn

•MEET I Of
EXCAVATOR
lOd BY:__
TRENCH NO: i'/ g, 1 _

mo 50 FT
1 BENCH VMOIH

•TIWTA awMOf
= W»Tf
ICVEL

TKENCHtENaTHfT) Of«M RCUARK
NO.

white with some fracture faces yellow

rn

Nfc'MAIksd:

ts

20

25

Alka-seltzer » apper

M r



1

B_*....,
mr.•™~™«

OJEMT: USEPA
pnojcci: HIMCO
PROJECT NOJ 20
OAK: 11/30/9
onoooono.1

TRENCH LOG FORM

•MEET 1 . 0? 1
EXCAVATOR MatJieS

)26.023 u»(w: Tom Puchalski
1) - TRENCHNO,- 14 « 15 fjl • |-( .'. |'^ ,
•TAW
END

• N I N E 1WNCHUMOIH 0 F T T O 5 0 F T
• N I N E TBEMCHVWOtH 5 - 7 f t

CONTROI MONUMENT MO oocM>.:N ____ •_, ___ N ____ e ____
HEVAnoHTOPOFmEMCH w 14 : 15 E
•TMTACHAMOCor WATCH

UVCL
DBOH

9

10

19

20

29

TTCNCHlENQTHrT)

• 1 . | . | 4 | .
- Brown_to Ylw brn silty sand tops

Hardened cawj. - White to qray
"-1

Natural sand buff to brown with black

^
j/*~

_ _ _____ x^*'

•I ' J , ' 1 • 1 • 1 •
ones 6" thick — b' long, unsaturated

^^
^ _ ^-— — ^^ —— _. —— ̂  —— ̂  ^^ .̂̂  -f^^g— ̂ ^gg^^^B^HH^^^B^^^n^BVV^^BMPnv^a^^^^-^v— •^^ .̂w^^^l^rv—^B^^qagy —••'"•"»•"

onuu
QUANTITY

"Wood
debfi:
Flowi
Metal

RCMAm
NO.

tneta

g watt
debri

wMMiK* water began pouring frow east end of trench and nearly filled trench by the tijne the backfill was
complete. Rate of discharge did not slow during the 10 minutes of observation.



^^ TRENCH LOG FORM

C.MMK USEPA MET 1 OF 1
moKCf: HlJTKX) EXCAVATOR: MaUlCS
pnojtCTMOj ZUUZb.UZJ uxieY: TEP
MI* December 1, 1990 TKNCHNO-. TP-J.6
QM) OOOAD.I STAflV

INO
OOHTFCl MONUUENI •NOOO

•M _____ 1 ______ N ______ f _____ IMMCHUNOm ^ FTTO ^ H
•N 1 N f TRENCH WOTH: 5 f66t
atom • N E

EtCVAnOM, TOT OF IWNO* ftyf '

•fFATAOHAMM
OF WATCH

UVCl

"
/
1
I
\
\

DEPTH

/

1*~I
'

10
\^

"^v .̂

IS

20

29

SE
TRENCH lENOTH FT)• r • i • i - i .

Black - wood, paper, bottles, rubber, p]

,

— — • Brownisn ylw top soil, tine ground si

• 1 > 1 • 1 • 1 •

astic baqs. Trace of sheet
.... -^mel^l and mpf^l nine - ̂

"̂ "̂ n S -^^^^
————— ~

,

Lty sand, roots moist.
,.

Df«M MUAf«C
NO.

wuMiKd: Metal - sheet metal - mirror - one sheet, metal gas can from lawnmower with hole in it,
two 1" x 21 metal pipes. Shallow groundwater did not allow deeper excavation.

$



/ \

PROJECT HOI 20026 .U2T
CM,, I2/1/9U
onocoomj iTAm-N____i____N____c__

(NO -M______I______N______C___
OONTTOI. MONUMENT <MOOaOflD.:M______•______N_____S_

TRENCH LCX3 FORM

U5EPA 1 Of 1
Hunco EXCAVATOR o

LOOBY: TEP
TflENCHNO.:

mENCMMDIK
FTTO 25 n

•TMTACHANOi
WATi

tEVEl
DRUM DEUARK

NO.

YIw orown silty sand (S17) top soil, root 5, moist

10

IS

20

25



^^ TRENCH LOG FORM

MMf. USEPA mta 1 o, 1
PROJECT: Hinco EXCAVATOR Mathes
pmxciNOj 20026.023 u»«v; Tom Puchalski>
n»«: 12/1/9U TKNOHNO: TP-ltJ
anooocw: NAin

(NO
H ______ 1 ______ M ______ i ______ IREMCHItNOnt Q ^FTTO 25 fT
• M I N I TRENCIIIMDnt 5 f t

OONmXMONUUCMTOnOODORDjM ______ I ______ N _____ E ______
HEVAlAN.TOPOFTMiMat ^ : £

•TIMTACHANQC
tf WATER

l£V€l
ccrm

6

10

19

20

29

TRENCH tENQmrq

1 ' § 1 * It-nmV* 1 '—— — ———— — •-. — sgBqgJj — re.ij)
Municipal Waste & paper, plastic, rob

x 1 plastic bb gal drum

I =

. | r | . | . | ,
— - —— i ———— . — - - —— ———— —— . ———————— —
ser, glass, cardboard

X - car bumper « other larqe metal objec
( 3 x 3 x 5 sheet metal box)

onuMouAwnrv

s

REUAfK
NO.

V

M-UAHKi

m

r'



r •

m

(̂ ^ TRENCH LOQ
^̂ ^̂ V ..__....

•Hnz•••̂ •iW •"••»»"

CIKNT: USEPA WE
PROJECT: Himco exc

FORM

n _ 1 or 1
AVMOft JMA (John Mathes « Assoc. )

mojEctHOj /UU^b.023 UMBYI TEP
D*lf: 12/1/yO TfCNCHNO: TP-19
oaocooflD.] •TAUT

CNO
•H 1 N f IMNCMUNaiK 0 FT TO 25 FT
• M I N I TRENCH W»I>t ^

OOMTfVXMONUMENKMOOOORO^H ______ I ______ N ______ t ______
cuvAnoH. tarty tMMot ^ g
•TIMTACHMOMor WATCH

ItVEl
KITH

s

V
10)

-4-

16

20

25

TRENCH lEMOnim
• 1 , 1 , 1 , 1 .

Black orqaoic rich too ̂ oil
-

muffler, drum lids^pail

Wood, cardboard, trash, bottles, cans.
.

• | • | • 1 • | •

White CaSO,1 1

qlass, plastic
I

onuu
QUANTITY

REMARK
NO.

WMAIlKl



^̂  TRENCH LOG FORM

cuEMT: USEPA mmst 1 OF 1
neuter: Himco uun£ EXCAVATOR JMA
mnCCTNOLl ^UU^b.U2J u» BY: TEP
OAff: 1 /̂1/yU TRENCH NO: 20

END
OOMIKH MOMUUIMf dl» 001

•TMTACHANOf
OFWATEN

UVEl

'

S

10

IS

20

25

• N I N E TflENOIUNCHU 0 FTtO 2 5 F T
• N I N E TRENCH WOTIt 5 - 8 f t
DM>JN I N E

N s
5 10 TRENCH UNOTHm 15 20 25

3* | K | X | X | H

•

Paper, cardboard, plastic baqs, minor
.

— _ _ _ ________ water
" Wiite to'qrav CaSO. . - _

4 c L v x l x ! ? • 1 d c
top soil - brown si list sand

•

3 lass bottles, wood, black sand

it interface

rr? _^_ = —————
r̂ crunple^ sheet metal - Photo #7

!

DRUM
OUANTTTV

JX)ttO

NO.

\~Ji y
2
1

Ht'UMfeJ:

m)
Cx*



^^ TRENCH LOG

U*MI; U.S. EPA «ME
eiujEcf: 11 unco Dump txc.
if ujtcr NO .- 2QQ26. 0_-
flAlE: 9/10/91
UIM>GCX*<D: ITAfn

I NO

FORM

ET 1 OF 1
MATOR Mathes; Mike Donohue

23 ioo BV: Kirn E,,i
TRENCH NO: "OJ~. .

N E N E tHE
N E N E IRE

MCHiENant9deeF
NTJtWIOnt 7

as
» FTTO 22 FT

cnMinm MONUMENT (WO COOflO: N E N E
1 1 CVAION. «*• OF TDCNCIt:

StfUIACIIAMaE
O WAUH

t£Vtl
DEKTII

1

3

4

5

6

7

8

9

25

TBEMCmENOTH(FT)

2 | 4 | 6 | 8 | 10
Top soil roots numerous 0-9"
0-1' yellow brown sand, poorly graded
White, hard powder like

(red bag -
Brown layer of sand, black plastic bags

(Garbage Baas
Black municipal waste, in sand (black)

wires, rubber hose. Tide bottle,
Black, solid sand (sp), w/gravel m-

foam pad Matrix of bl

(* bubbles)
8.5 ft water in black water to 9',

12 14 16 | 18 j 22

by product
Lime/calcium Alka Spltzpr

plastic)
blue bags

unnri I/?" x fi"
wood

natrix,

cardboard boxes

•3»
>ck, viscous material (stag)

water flowing in
•illinq hole to 6.8'

DflJM
QUANTITY

0

WMAMK
NO

*

I * M A , W O Water, leachate, filling in hole, from 8.5 ft to 6.8 ft and rising when hole filled.
Bubbles of gas noted* Avg. OVA 12 ppm in BZ

max 100 ppm approx. 6* in depth



TRENCH LOG FORM

U.S. EPA SHECT Of
.twjtci: Himno Dumn. Phase II EXCAVATOR Mathes; Mike Donohue
HirKCINO:
• •»«: _ - 9 Z
<tlM>LOOnO:

(XXIttfX MDNlMfl
tUVAllOH. TOPOf

STRATA Q IANOE
W WATER

lEVtl

_2QQ2
LO/91

•lAHI
END

61023 100 BY: Kim Elias
THENCKNO: TO-?

N E H E IRENaiUNOni; 4.5 FT f O 20 n

. N E N E IRENCHWlOTlt 7
•nanK>cooflO:M E N E
IREHCIt

oeriH

1

?

3 .

4

TRENCH tENQTH (FT)
2 4 j 6 | 8 J 10

Top soil, brown siltv sand, numerous roc
.Sand with gravel small to larae / concre

concrete slab 2' x 3'
Brinks, riihhel , Mark sand

Brown sand matrix cobbles.
cinrter hlork • ..... ..

plywood
Wood, 1/2" x 6"

( wafer at 4 ft)

12 | 14 J 16 j 18 J 20
ts 0-6"
te slab 2' x 4' /

bricks , concrete
wood. wood loqs

Beer cans. rubber
blue baqs

black sand''
black leachate

f

DRUMQUANTITY REMARK
NO.

HI

o

Water at 4 ft - back, no bubbles and not rising
OVA readings averaged 4 ppn throughout excavation, 300 ppm in BZ when water reached



•TI
!

•Vi

3H

a*NrU.S. EPA

C»X»10 1 NO: __ 2
OA.t. 09-11-

Dump Phase II
0026.023
91

e,l»0(.OOHO: tlART
END

M E N
•N E N

CXWIlnt MONUMENT OHO COORD.: N E N
E 1 EVA 1 ION. IOP Of TRENCH

•TRATACIIANOE
Of WATER

l£VEl
DEPTH

1

2

.,

4

6

8

10

12
14

25

0 1 1
yellow brown

( trace

E
E
, E

2
sand

4
(SP

white calcium]

TRENCH LOG FORM

«CET 1 OF 1
EXCAVATOR Mathes ; Mi
too BY: K. Elias
TRENCH NO: 'It?- 3

ke Donohue

TRtNcmtNont 16 FT TO 14 FT deep
TRENCH WIDTH: 7*

TRENCH 1 END TH (FT)

1 6
topsoil

trace black soil
white calcium/lime powder, or

hnf~ t~ 1 13^ •
blacP" soil

roots.
mottled white w/ trace

black. asphalt like material
t^r 1 i If o - hijh nnh visni

mottled white and black,
mnisf , - slnriae arav

mottled white & blac

water/leachate pared in - spot
14.5 brown organic base, siltry w/ tra<

8^ | 10
0-6" roots

12 | 14 | 16

fine material w/ trace black son

white powder, hard

black,

sand ma trie - moist.

asphalt like sand base
not solid or hard but

soft-medium samd (SP)

^ areas
:e sand - ok

oreju
QUANTITY

0

HE MARK
NO

'*"*"" Black asphalt or tar material has sand matrix with bituminous mixture
Water near base 14 ft, spotty & pouring in - slowly. Top soil placed on top of back filled trench
Brown organic material at base = 14.5' - neutral material. The rest was fill.
Nn rlpbris. ^ 4
nvA ^vn . 70-10 r>rm in R7. irl m rrwx . in R7" *

-..—*••'



Hi
ro

TRENCH LOG
.„.....,
:::.:"•*

trt U.S. EPA IHE
njcui: HimcQ Dump . Phase II e»&

FORM

ET •*• OF
WATOR Mathes;C . G .

rtvi*crNO:2(5026.026 IOQBY: K- Eiias
rwkie- 09-11-91

i«o coono : HART
END

TRENCH NO: lt>-*
N E N E IRENCHIENQTII: 15 FT TO 11 FT deep

-N E N E IHENCHWOnt
•OMtnot Mr»*lUENTawoOOOflD:N E N E

tVAIOM. 1OP OF IMNCit

""w^" oerrn

1

—2 ——

3

4

5

6

7

8

9

10

U

TRENCHIENC7HIFT)

I j 2 j 3 j 4 | •

brown sand dry/ qlass bottles ; 100ml/
. , t r • 1 -\ 1 l*jt"l 1 i" ̂H«ahi-i«s unnrl / f l l l p r i wiiii-c

bricks plastic sheets, (pharmacy)

wood 6"xl/2" plastic sheets,
sand, content increasaing, occas

sand, brown (SP) fill trace ot
qlass, bricks, wood, plastic

Wet, qray sand - fine to coarse (SW)

• 1 > 1 • 1 • 1 «
wood

Bottles, qlass clear & brown

numerous bricks, wires

iional debris ' - " '

sheets

•j

OHKUauANnnr
b

HEUAAK
MO

I « U A I W . .

Water @ 11 ft. Debris 6" to 5 ft. heavy fir sand increase beyond 5 ft.
No ova readings at any time.

\ \



Hi
1̂U)

_
_•=
r*x*ct: Hiinco Dump, Phase n
t-miiciNO: 200°^ n''"J

p.

END
N E N £
N E N E

TRENCH LOG FORM

•MEET 01
EXCAVATOR: Me
100 B* K. E.

1
ithes
las

THENCIIMO: Tn_«i
IHE
TRE

HCIHENQTH: 13 FT TO
MCHWOIM: 7*

.2 __ FT deep
lITHirt* UOMJMEMTanoCOOHO:N E N E
tiEVAfiON, TOP OF IHENCIt

S1HATA ClIANOE
Of WA1EH

lEVEl
DEPTH

1

2

3

4

5
6
7
8
9

. 1 > 1 4
Dark brown siltry sand,
trace brick

TflENOII ENOTH (FT)
1 —————————— t —————————— ———— LJ ————

6 1 8
0-6" topsoil

trace wood
sand

bricks - numerous wood debri
minor sandj bricks wires
/~r>norot-o hriHcQ urv-irl

wood, dry, little sand matric

end of wood & bricks - gray sandy

10 12 13 i 14 I

metal wire
, construction debris

• v

plf lQhin t-iihpj;. und«»r hlrvk

radiator

silt

ORIM REMARK
NO

house debris, no water noted
no ova readings at any time during this excavation



_
uiewt: U.

TRENCH LOG

S. EPA SHE
n«iecF: pifnrr> Dump, Phase II
HKUCCI NO.- ?nO?6 . 023
(VM€. 09-11-91

END
N E N E

•N E N E

EKC

FORM

WAIOR Mattes; M. Donohue
tOO BY: K. Pi 13S
TRENCH NO: TDfi
IRENCHtENQTH ]^Q n TO 4.5 FT deep
IRENCIIWOni; 71

IJJH1H* MONUMENT OnoCOC>AO.;H E N E
tl IVAIOH. tOP OF IflENCIt

OF WATCH
UVtl

ocnn

1

2

4

20

25

2 \ 1 4 | 6
brown siltv sand w/ qarbaqe: qj

TRENCH IENQ Til (FT)

8

Lass, plc
brick

1.5 sal, dark brown - black, bricks
concrete wood loq

rubber flipper trace asphalt blade bit
sand-

trace asphalt concrete 4

10 | 12 | | 14 | 16
stic, cans, wood, debris, 0-1.5

sand
concrete trace asphalt

ominous sand and qravel
concrete 4'x3'x3 f

x3' tire (water pocket)

i

DRUM
QUANTITY

HCUAIM
NO.

pocket of water @ 4' rubbel appeared to decrease or end @ 4.5"
Avg. 10 ppm in BZ, Max of 60ppm in BZ

71



p,,:. TRENCH LOG FORM

a«WI; U.S. EPA SHEET 1 Of ^
.HO.ECT; Himro numo EXCAVATOR Mathes;c. ixxriwin
tltoitCTNO: 2Qj
OAlf H9-

126.023" UMBV: *• E-lJ-elS
-ll-Ql TBENCIINO: 1L.--I-

<.<W)U»nO: STAITT
END

H E N t IHENCmENOntl.5 FT TO 12 FT
-N t N E IRENCK WIDTH: -71

CONlim UnNIIUENTaraOCC>OnO:N E M E
1 1 tVAIION. 10P Of IRENCtt

STRATA CtlANOEo WATER
lEVEl

DEfTH

1

2

•̂

4

5

6

7
•+»
8

10

12

25

TRENCH IENOTH (FT)

. | . | •
0-lft topsoil, dark brown silty sand, t
root/ets, noist, organic
roottlM iinpv^nly l^ypred white calciundebris: drum=flattened, concrete, g/ass
black material - silty sand matrix syr;
rnhh»=>r nwfh inn i n«;ii1.af inn - <:!^Ainpri h'

.
black bags of municipal garbage, rolls

alkflsplspr wrapppr, glflss

leachate - black pouring^ in
at 8 ft. above the

layer of -

' 1 • 1 • 1 •race gravel

carbonate cl . f tmetal sneeting ...
gens, wood
•aHc

of InsuTcStlion c ^

nsrhrvird plflsr-ir

DRUM bent, opened
wnite filled w/ debits

leachate
gray/white sludge macerlal

onuu
OUANTltV

1
OVA
=20
PPM

REMAflK
HO

II MAI^j.

Level B trenching - see photos. Leachate was black, thick, oil sheen
OVA averaged lOOppm
. . _ . 4 -4 ,-.-

1 1 > 1 ( • )



TRENCH LOG FORM
.........
TT•

CUiMT: U.S. EPA "MEET 1 Of 1
««»«= HiJUGO Dump - • -. - EXCAVATO* Ma tries
.-mjtciNo: 20026.025 IOOBY: K. Elias
OAlf 09-1 3-9 J THENCIINO: s 1L<-^
(.(•oGOOflO: START

END
H E N £ 1«
N E M E I «

MCHUNom j, 3 FT TO R.s FT deep
Ma<wiont 7*

(.oninnt MONOM£Mio»ocoono.'M H w e
HtVAlON. 1OPOF inENCIl

ITHAlAOIANaC
OF WATER

lEVEl
DtriH

1

2
-T-

4

5

6

7

8

20

25

TRENCH tENOTH (FT)

• 1 • 1 3 1 4 1 5
silty sand rop soil 0 - 1ft., roots grav

p1asK.ir.hy products 1' thick laues
white* line/ calcium carbonate - powder

water pourinq in at spots @ 2.5 ft
black scSl rubbel? bottlesrplastic stri

cardboards
waterfill to 4ft., black water, let filJ

black soil: w/ rubbel, wet, rubbel 45

logs

6 |8 1 10 | 12 | 13
si

-.pushed putlike, hard
& 3ft
>s, Dags, wood

trench pre sampling

I of trench

DRUM
QUANTITY

PPM
OVA

jUppir

60ppn

TOQfpn

REMARK
NO.

xjoket

••MM-,'' Level B. Trench, leachate collection, mills sampling also
OVA Average 'lOOppm in BZ 1
Water filled in from several seap areas int he trench f

f
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^^ TRENCH LOG FORM

U«MT: U.S. EPA «»*ET 1 .. . . .Of 1
pitted: ainjco Dumo/Phase II EXCAVATwv'Stnes

)26iQ23 loam. K. Elias
2-91 ~ TRENCH NO: TL-J

ufcucoono: ifAOT
END

N E N E IRE
H E N E IRE

NCHIfMOTH IS FT TO 19 FT deep
NCIIWlOni: Ql

coNinrnMaNtiuc»aanooooaD:N E H ' E
EIEVA1IOM, TOP Of TAENCIt

STRATA Cl IANOE
C* WATER

ttVti
DEPTH

1
2

-1—
4

5

6

7

8
9
10
11
12
13
14
15

TRENCH IENOTH (FT)

1 1 2 1 4 1 1 6
Brown moist, sand with trace silt, root

, (SP)sand, brown, fix - medium , bricks nume
black soil or asphalt and sand mixt

'
blue/black material - sand mixture w/ c

may have asphalt or jaetroleum or £
mutted, black/brown sand moi

metal, drum flattened cobbles,
moist/wet qray sand (SW) fine - coars

builders /wood 1/2' x 6' / lews / br

qray brown sand, moist., trace qravel

no debris

trace water infiltratin

8 I 10
s, topsoil

' fill
rous
ore

12 | 14 | 15

ravel
Ltuminous mixture in sand
3t.

heulters
;

Lcks/ w/ blk sd.

1 in @l$ft , (caning .in, therefore
widpn trench )

onuu
OUANDTV

REMARK
NO.

*
**

KLMAU^ * 8ft 20 ppm on OVA - Breathing zone, ** = lOOppm on OVA Breathing zone
collected soil samples @ 2ft & 6ft intervals
bottom at 19ft, could not go deeper, would cave back in & up to 16ft

f ---- —————————— < —————— r ———————— ( ——————— - - - • — '
Leachate sample not collected due to cave
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TRENCH LOG FORM

.S. EPA BHEET 1 Of 1
cMOJEcr: Hijnco Dump/Phase II EKO
mutCIMO: 20026.0
,vMf: 09-12-9
Gl«l> OOOflD : MART

END
CONtRr* MONUMENT Of«OCO<
H tVAION. TUP Of TRENCIt

STRATA CHANOE
OF WATtR

IEVU
DEPTH

1

2

3

4

5—

15

20

25

23 ion BY: K- K-Lias
1 TRENCH NO: TL~4
N E N E 1KI

-N E N E IREI
DnD.:N E N E

•jcmtNQTu 14 FT TO 6 n deep
*aiwioru 6*

TRENCH IENOTH (FT)

2 | 3 | 4 | 5
black brown organic topsoil, silty sane
sand w/ silt & gravel sark brown/black,
bricks, wood, metal pipes, debris

concrete slab
in sand matrix

water pouring in @ 5ft, - filled to 4.!

bottom hole 6ft

8 ; 9 | 10 j 12 | 14
w/ numerous rootlets

numerous dricks, wood

J

DRUM
QUANTITY

REMARK
NO.

ippn

iUppn

Collected leachate samples & duplicates. Level B protection
Note: water flowed into trench at one spot ( 6"x4"). The flow was steady
till 4.5 ft.

OVA averaged 5-10ppm in BZ.
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TRENCH LOG FORM

UKWT: U.S. EPA IHE
H»wj€Ci: Himco DumD «&
ncutcTNO: _ 20.Q2.6-tJ

ET 1 ty *
WATCH* Mathes

12_3 tooev: K- t-lias
J1 TRENCH MO: TL-5

GI(K)COOnD; aiAHl N E N E TflE
END • N E N E IRE

ncauENont IS FT TO 17 rr deep
naiwoni. 7*

rnNttnuoNUMCMianocooAO:!! E N £
El EVAION. TOP Of TRENCIt

STRATA CIUNOE
Of WATER

l£Vtl
DEPTH

1

2

4

5

6

8

^0
12

25

TRENCH lENOTMIFT)

1 [ 2 | 3 \ 4 | •

brown siltv topsoil, roots, gravel tree

rubbel • bent drum empty
wood sheetings, plast

DRI1M
black. ' black material, asphalt mi

stay like
water seeping in slowly at one spot

sandy - brown & black
leachate filling in - red/bro

water/leachate sand -

GRAY TAN SD:

. 1 . 1 . 1 .
c debris

,
ture w/ sand base layer

smashed
DRUM

m thick

:an

onuu
QUANniY

WA

30ppm
-AVG-'

max=
lOOpqn

REMARK
NO.

Leachate collected in level B. Thick red brown (product) leachate, oil sheen, shina.
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3JENT: U.S. EPA
IQJECT: HmTJ~) Pi U|">

IfWJfCTNO: 2Pf26 lt?3
OAIE: 09-1>91
noooono: START

END
H E N

• M E N
OONTROl MONUMENT OHKJOOOflO:N E N

eVATON. TOP OF TRENCtt

BTRATACtlANaE
OF WATER

l£Vt«.
DEPTH

1

2
-.
,1

4

5:

6

7
.

8

10

12

14

25

1 2

E
E

E

TRENCH LOG FORM

•MEET 1 OF *
EXCAVATOR KtUlBS
LOO OY: K* Kl 1AS
TICNCHNO: Uĵ >
TRENCH UMQTH1 15 FT TO
TRENCH W1OTK; 7>

TRENCH lENGTH (FT)————————— ——— —————————————

'
trrun «ilty sand, trace qravel, rcrts, rroist./tcp

rutbel; black, plasties, cardboards, insulaticn,

Mfftii plj?iptics. sheets, 1/2" thick, rutfcel 80%
rubbel

tan sand

gray tan sand (
*-»"ace r

SP) f
ir-a\Ki1

- medium, trace <

8 I
oil

ard matrix, black

water pecket)

14 FT degD

10 | | 1C

oarse

'

DRUM
QLUNTIW

CVA
20

B.2.
70am

REMARK
NO.

No leachate collected, Rubbel 2-4ft., leachate was seeping in at two
areas, slowly. Notsuff icient to collect a sample

- . *— 70oGm— if> breathinu aone — 15ft. from tronch ———————————————————— _. .„ .. .. ——————————— _

I -
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ajEMTl U.S. EPA

TRENCH LOG

•HE
pnajcci: Himco Dump > phase II CXG
pncxitciNo; 20026 023
our 09-13-91
anocooflD: MART

END
N C

•M E
ccMTnoiMONuuoaanoooonoiH E
tlEVAItOH. \OPOf TRENCH:

•TRATA CHAMOE
OF WATER

ItVEl
MITM

I
2

3

4

5
6

7

8

9

10

12

15

FORM

ET 1 Of ^
wATOft Matiies;C . G .

UMBY: K Rliss
TRCNCHNO: Ib-/

N E IRE
N E TRE

N : E

MCHtENont 17 FTTO 15 FT deep
MCIIMAOTH 71

TRENCH ICNOTH (FTJ

.2 . 1, 4 | ' 6^ 1 7 |8
(SP) siltv
mottled • yeJ

sand, brown, damp, roots
glass bottle)

Llow brown (gray sand) redd

qrav saVid, mottled

l i r jhh t-^ne; sand,, f -

plastic baa-black

gray, well graded sand

9 1 10 1 12 | 15 | 17

isti Drown

m f i l l

OflUUouAimrv
0

MO.

MtuA*lKi; No water in hole, 15ft. deep, sand caved in : 1:1 grade
No leachate sample located
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composite systems. The Modified Geomembrane/Clay cover was eliminated from consideration
due to its higher costs. The Geomembrane cover, is the least expensive, and is the only
acceptable single barrier system under consideration. The final selection of the cover system
should be based on whether the slightly better performance and additional confidence derived
from the composite Geomembrane/GCL would offset the cost of the more economical
Geomembrane cover.

An approximate breakout of the cost of the cover components versus the cost of the entire
project show a range for the five alternatives analyzed between 36% - 46%.

Potential cost saving measures which could be incorporated into the project design
include: 1) Using onsite borrow for the random fill. This would result in a savings of
approximately $750,000. In addition, the borrow area could be designed in a manner which
would create wetland habitat. 2) Removing construction debris and excavating surface
contaminated soil from the south central portion of the site and relocating this material to on top
of the landfill proper. This would reduce the amount of random fill which would be required
and decrease the area of the cover by 10 acres. This would result in a cost savings of
approximately $1,500,000.

E2
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composite geomembrane/compacted clay cover with a sand drainage layer; 3) a geomembrane
cover with a geonet drainage layer; 4) a composite geomembrane/geosynthetic clay liner (GCL)
cover with a geonet drainage layer; and 5) a modified composite geomembrane/compacted cover
with a sand drainage layer. Cross sections 1 and 2 are the two cover systems proposed in the
FS. Cross sections 3, 4, and 5 are alternative cover systems which will also be evaluated.
Schematic diagrams of these cross sections are shown on Figure 1.

4. METHOD OF ANALYSIS. The Hydrologic Evaluation and Landfill Performance (HELP)
model was used to evaluate the hydrologic efficiency of the cover systems. Models were run
for all cross sections, including cross sections 1 and 2 which had HELP model evaluations
performed in the FS. However, direct comparison of the HELP model results from this
document and the FS cannot be made due to the following reasons:

- The cross sections input into the HELP model in this document will not include the
waste layer. The evaluation of the alternatives will be based on the amount of precipitation
infiltrating through the low permeable layer, thus eliminating the effects of unpredictable landfill
waste properties from the analysis.

- The drainage layer, which is a key component to any landfill cover, will be input into
the model.

- A lower SCS runoff curve number will be used. The curve numbers used in the FS,
ranging between 87 and 95, are not appropriate for a vegetative cover. These numbers would
erroneously overestimate the amount of runoff; thus, underestimating the amount of infiltration.

- Layer 1 of cross sections 1 and 2 was modeled as 12 inches thick in the FS, rather
than 18 inches as described in the text of the FS.

Cost estimates were made for the cover materials, from the topsoil down to the low
permeable layer for all four cover systems being analyzed. All other features, which would
remain constant for the various covers, were not included in the estimates. These estimates are
to be used for a relative comparison of the systems only.



5. COVER SYSTEM ANALYSIS.

5.1. Clay Cover (Cross Section 1). The clay cover consists of an 18 inch vegetated soil
layer, a 6 inch sand drainage layer, and two feet of compacted clay with a hydraulic conductivity
of IxlO"7 cm/sec. This cover would prove to be the least effective of the cover systems analyzed
in terms of limiting infiltration into the waste materials. The primary reasons for the reduced
effectiveness of this cross section is that it lacks an adequately sized drainage layer, the low-
permeable clay layer is not located below frost depth, and there is not a sufficient cover over
the clay layer to protect the clay layer from desiccation cracking.

The 6 inch thick drainage layer is inadequate. The EPA "Technical Guidance Document:
Final Covers on Hazardous Waste Landfills and Surface Impoundments11 (EPA/530-SW-89-047),
states that a granular drainage layer should have a minimum thickness of 12 inches and a
minimum hydraulic conductivity of IxlO"2 cm/sec. A drainage layer with adequate flow carrying
properties is critical in controlling the amount of percolation through the low permeability layer,
and thus greatly reducing the amount of potential leachate generated by the landfill. If
precipitation which infiltrates through the cover soils is diverted off of the low permeability layer
and not allowed to build up, percolation through this layer will not take place. In addition, a
geotextile should be placed between the cover soils and the drainage layer to prevent fines from
entering into, and clogging the drainage layer.

The HELP model shows that with Cross Section 1, the 18 inches of cover soils would
become completely saturated during periods of heavy rainfall. This increases the amount of
percolation through the low permeability layer, and would create slope stability concerns in the
upper soil layers on the steeper side slopes. The presence of an adequately sized drainage layer
would alleviate both of these problems.

A compacted clay layer should always be placed below maximum frost penetration. The
hydraulic conductivity of a low permeability clay layer is greatly affected due to cracking of the
clay layer after just a few freeze-thaw cycles. Instead of an as-constructed hydraulic conductivity
of IxlO7 cm/sec, values in the range of 1x10* to IxlO*5 cm/sec is all that could be anticipated
over the long term. This phenomenon is described by Chamberlain, E. J., Iskandar, I., and

9

Hunsicker, S. E. (1990), "Effect of Freeze-Thaw Cycles on the Permeability and Macrostructure
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5.3. Geomembrane Cover (Cross Section 3). The geomembrane cover would be
constructed with six inches of topsoil, 18 inches of select fill, a geotextile filter, a geonet, and
a 40 mil geomembrane.

The specified thicknesses for the topsoil and select fill are required to protect the
geosynthetics during construction and to provide an adequate root zone for the vegetative cover.
Providing a soil cover to frost depth is not a concern with this cover system since there are
presently no indications that freeze-thaw cycles adversely affect the properties of geomembranes.
The geonet was designed to maintain the amount of head buildup on top of the geomembrane
to within the thickness of the geonet. This will help to minimize the amount of percolation into
the waste, and prevent the cover soils from becoming saturated, which will improve the stability
of the side slopes. A geotextile filter will be placed immediately above the geonet to prevent
fines from migrating into, and clogging the geonet.

The HELP model shows that the geomembrane cover system essentially prevents any
percolation through the geomembrane, allowing only 0.22% of the average annual precipitation
through the cover system. This percolation is due to a liner leakage factor which is input into
the HELP model to simulate any minor imperfections which may be present in the geomembrane
or seams.

5.4. Composite Geomembrane/Geosynthetic Clav Liner (GCL) Cover (Cross Section 4).
This cover system, consists of six inches topsoil, 18 inches of select fill, a geotextile

filter, a geonet, a geomembrane, and a GCL.
GCLs consist of a thin bentonite clay layer sandwiched between two geotextile layers.

The hydraulic conductivity of a GCL will range from IxlO8 to IxlO"10 cm/sec. The hydraulic
conductivity of the GCL used in this analysis is IxlO"9 cm/sec.

GCLs are normally used directly underneath a geomembrane, replacing the compacted
clay layer in RCRA Subtitle C covers; however, they can also be utilized as the primary low
permeability layer.

There are certain situations where GCLs perform better than compacted clay: when
r

exposed to freeze-thaw conditions, wet-dry conditions, or when total or differential settlement

5
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A geotextile filter was also included in this cross section, placed between the select fill
and drainage layers. This will prevent the migration of fines from the select fill from entering
into, and clogging the drainage layer.

The HELP model shows that Cross Section 5 would not allow any percolation into the
waste materials.

5.6. Summary of Cover System Effectiveness. The Clay cover system, which was
proposed in the FS, is the least effective of the cover systems analyzed and is not recommended.
This is due to the lack of an adequately sized drainage layer, and the lack of frost protection for
the compacted clay layer. After repeated freeze-thaw cycles, the clay layer will develop cracks
and gradually lose its effectiveness in preventing percolation through the cover system. This,
coupled with the lack of an effective drainage layer, will result in more leachate being generated

' ' ••• at ' • - ' at ., t
and entering the groundwater than with the other cover systems. The flow capacity concerns
of drainage layer are compounded by the lack of a filter which would prevent the drainage layer
from clogging over time. These concerns are also valid for the Geomembrane/Clay cover
system, which was also proposed in the FS. The effectiveness of this cover system is
questionable, and also would not be recommended for use. In addition to the clay layer being
rendered ineffective after repeated freeze-thaw cycles, the integrity of the geomembrane would
always be in question due to the potential for damage during construction of the drainage layer.
This problem is created by an insufficient lift thickness above the geomembrane.

The Geomembrane, Geomembrane/GCL, and the Modified Geomembrane/Clay cover
systems which are presented in this document, demonstrate superior effectiveness over the Clay
cover, and equal effectiveness when compared with the Geomembrane/Clay cover system, but
with a much higher level of confidence. The Geomembrane, Geomembrane/GCL, and Modified
Geomembrane/Clay cover systems are similar in performance based on HELP modeling. The
major advantage for using one of the composite cover system would be for the additional level
of protection that the GCL or compacted clay would provide if the geomembrane would ever
be damaged.

Figure 2 graphically shows the average annual percolation through the covers as a
r

percentage of the average annual precipitation. Water balance diagrams for the various systems
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costs are escalated to represent December 1995 dollars.
Cover Cost/Acre

Clay Cover (Cross Section 1) $46,773.
Geomembrane/Clay Cover (Cross Section 2) $71,494.
Geomembrane Cover (Cross Section 3) $70,832.
Geomembrane/GCL Cover (Cross Section 4) $106,104.
Modified Geomembrane/Clay Cover (Cross Section 5) $119,336.
A review of the cost estimates in Appendix B assists in understanding the tradeoff of

costs between cover components in the various systems. For example: Cross Sections 2 and
3 are quite different in components, although they are nearly equal in cost. A major cost in
Cross Section 2 is the clay layer. Cross Section 3 does not have a clay layer; however, it has
additional costs with a geotextile, six inches additional select fill, and the additional cost of a
geonet in lieu of the six inch sand drainage layer.

The only difference in cost between Cross Sections 3 and 4 is the additional cost of the
GCL, which is approximately $35,000/acre.

The increase in costs of Cross Sections 5 over Cross Section 2 is what would be required
to make Cross Section 2 an acceptable system. This includes thicker select fill and sand
drainage layers, and a geotextile filter.

The GCL used in Cross Section 4 is more expensive than the clay in Cross Section 5;
however, the additional select fill, and the 24 inches of sand versus a geonet makes Cross
Section 5 a more expensive system.

6.4. Non-estimated Items. There are many construction features that are not covered
in these cost estimates. However, since these items would be a constant for all cross sections,
their exclusion does not affect the comparison of alternatives. Many of these items could not
be accurately estimated until their need and/or design is completed.

- Actual random fill required to bring cover to final grade
- Gas collection system
- Seeding
- Shaping, removal, clearing and grubbing

9
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the same manner. The difference in cover component cost between this system and the
Geomembrane/Clay cover is $48,000. By increasing the total project cost/acre of the known
Geomembrane/Clay estimate by $48,000, an approximate total cost for the Modified
Geomembrane/Clay cover was obtained.

Cover Cost/ Approx. Total %_
Acre Project Cost/Acre

$46,773. $130,000. 36%
$71,494. $235,000. 46%
$70,832. $235,000. 46%
$106,104. $270,000. 39%

$283,000. 42%

:over

Clay Cover
Geomembrane/Clay
Geomembrane
Geomembrane/GCL
Mod. Geomembrane/Clay $119,336.

9. RELOCATION OF WASTE MATERIAL. Construction debris and surface contaminated
soils from the south central portion of the site could potentially be relocated and placed on the.
landfill proper. This would limit the amount of random fill which would be required and
decrease the area of the cover by 10 acres. This would result in a cost savings of approximately
$1,500,000. A review of the actual type and size of debris would need to be made to better
determine the feasibility of this proposal. A review of the Remedial Investigation Report to
verify the depth and lateral extent of soil contamination in this area should also be performed.

10. ENVIRONMENTAL MITIGATION. An environmental mitigation feature, which would
also have a significant cost savings to the overall project, should be given consideration during
the design phase. The construction of a cover system will normally increase both the total
volume and the peak discharge of surface runoff leaving a site. To minimize the effects of the
increased runoff, and the potential downstream impacts of increased sedimentation in nearby
waterways both during construction and during normal project operations, a detention structure
is normally constructed capable of storing a 25-year storm event.

Currently it is being proposed to obtain 190,300 of random fill (or the buffer layer as
it referred to in the FS) at an off-site location at a cost of $5.00/ for the material and hauling.t
Since the Himco Dump is 58 acres in size, located on a 100 site, sufficient area is available to

11



The Modified Geomembrane/Clay cover system corrects the deficiencies encountered in
the Geomembrane/Clay cover. These improvements include: 1) additional select fill to provide
frost protection for the clay layer, 2) the placement of a filter immediately above the drainage
layer, and 3) increasing the thickness of the drainage layer to provide protection to the
geomembrane and to provide adequate internal drainage. However, due to making these
corrections, the Modified Geomembrane/Clay cover becomes the most expensive cover analyzed
in this document. Due to the cost of this system, it was eliminated from consideration.

The Geomembrane/GCL cover is the most effective cover system analyzed in this
document. This cover system, properly constructed, will not allow any percolation into the
refuse and is slightly more effective than the Geomembrane cover, but at an additional cost of
approximately $35,000/acre. The GCL also provides an additional level of confidence derived
from a composite cover.

The Geomembrane, Geomembrane/GCL, and the Modified Geomembrane/Clay cover

systems would meet the requirements of a cover at this site. They are all comparable hi
hydrologic efficiency, and are superior to the cover systems proposed in the FS. The Modified
Geomembrane/Clay cover is the most expensive of the cover systems analyzed in this document,
followed by the Geomembrane/GCL, both of which are composite systems. The Modified
Geomembrane/Clay cover was eliminated from consideration due to its higher costs. The
Geomembrane cover, is the least expensive, and is the only single barrier system under
consideration. The final cover selection would need to be made by the regulators, based on
whether the slightly better performance and additional confidence derived from the composite
Geomembrane/GCL would offset the cost of the more economical Geomembrane Cover.

13
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COMPARATIVE ANALYSIS
HIMCO DUMP SUPERFUND SITE
CLAY ALTERNATIVE (|O""0

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

6.00 INCHES
0.4640 VOL/VOL
0.3104 VOL/VOL
0.1875 VOL/VOL
0.3104 VOL/VOL
0.000192000007 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

12.00 INCHES
0.4530 VOL/VOL
0.1901 VOL/VOL
0.0848 VOL/VOL
0.1901 VOL/VOL
0.000720000011 CM/SEC

LAYER 3

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY F-<7

6.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

2
4

1
2

0
0

0
0

0
4

0
1

.47

.02

.41

.18

.106

.042

.299

.162

.622

.866

.133

.791

LATERAL DRAINAGE FROM LAYER

TOTALS

STD. DEVIATIONS

0
0

0
0

PERCOLATION FROM LAYER

TOTALS

STD. DEVIATIONS

********************

********************

'ERAGE ANNUAL TOTALS

0
0

0
0

**1

**•

&

.5078

.4624

.1267

.1091

4

.1474

.1268

.0276

.0119

******

******

(STD.

FEB/AUG

1.
3.

1.
2.

0.
0.

0.
0.

1.
3.

0.
1.

3

0.
0.

0.
0.

0.
0.

0.
0.

***

90
89

08
03

321
022

694
058

034
601

263
532

4947
3669

0504
1202

1459
1130

0287
0198

*****

MAR/ SEP

3.22
3.55

1.31
1.16

0.449
0.001

0.927
~ 0.004*

2.334
3.571

0.386
0.655

0.5471
0.2263

0.0422
0.1077

0.1638
0.1029

0.0314
0.0244

********

****************

DEVIATIONS) FOR

APR/OCT

4.
3.

1.
1.

0.
0.

0.
0.

3.
1.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

***

15
63

20
93

339
045

698
100

520
993

623
404

5369
1842

0319
1283

1576
1030

0238
0280

*****

*********

YEARS

(INCHES) (CU.

MAY/NOV

2.
2.

0.
1.

0.
0.

0.
0.

3.
1.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

***

***

1
FT

49
89

88
10

000
005

001
021

024
097

952
201

5485
2724

0649
2118

1535
1031

0187
0409

*****

JUN/DEC

4.
2.

1.
1.

0.
0.

0.
0.

4.
0.

1.
0.

0.
0.

0.
0.

0.
0.

0.
0.

•***

********

THROUGH

26
55

94
24

014
034

024
134

694
704

116
119

5115
3982

0932
1888

1377
1261

0147
0348

******

******

20

. ) PERCENT

PRECIPITATION 39.03 (4.424) 4102379. 100.00



SNOW WATER 0.00



WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

0.0200 VOL/VOL
0.0454 VOL/VOL
0.009999999776 CM/SEC
4.00 PERCENT

400.0 FEET

LAYER 4

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

24.00 INCHES
0.4300 VOL/VOL
0.3663 VDL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC
0.00100000

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

76,
1261284,

20,
9,
5,
0,

00
SQ FT
00 INCHES
0540 INCHES
6440 INCHES
0000 INCHES

14.7360 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR FORT WAYNE INDIANA

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) « 125
END OF GROWING SEASON (JULIAN DATE) - 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

AN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

23.20
72.50

26.40
70.90

36.00
64.20

48.50
53.20

59.10
40.30

68.80
29.10



PRECIPITATION

RUNOFF

'APOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 3

PERCOLATION FROM LAYER 4

CHANGE IN WATER STORAGE

39.03 ( 4.424)

1.802 ( 2.386)

31.667 ( 3.154)

5.5833 ( 0.7091)

0.0017 ( 0.0002)

-0.024 ( 2.513)

4102379.

189448.

3328405.

586849.

177.

-2501.

100.00

4.62

81.13

14.31

0.00

-0.06

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

PRECIPITATION

RUNOFF

LATERAL DRAINAGE FROM LAYER 3

PERCOLATION FROM LAYER 4

HEAD ON LAYER 4

SNOW WATER

(INCHES)

2.53

1.634

0.0191

0.0000

24.2

2.65

(CU. FT.)

265920.7

171749.6

2009.1

0.7

278982.3

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.4527

0.1084

FINAL WATER STORAGE AT END OF YEAR 20
»«»«»WM»<B»*»W»«»««»aW^BBMMWMBW.^|W»BMV.MM»«.Mk^*OT^*WM»»V^a

LAYER (INCHES) (VOL/VOL)

1 1.07 0.1784

2 3.23 0.2692

3 2.53 0.4218

4 10.32 _ ._ . 0.4300



COMPARATIVE ANALYSIS
HIMCO DUMP SUPERFUND SITE
GEOMEMBRANE ALTERNATIVE

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

6.00 INCHES
0.4640 VOL/VOL
0.3104 VOL/VOL
0.1875 VOL/VOL
0.3104 VOL/VOL
0.000192000007 CM/SEC

'*)

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

18.00 INCHES
0.4530 VOL/VOL
0.1901 VOL/VOL
0.0848 VOL/VOL
0.1901 VOL/VOL
0.000720000011 CM/SEC

LAYER

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY

~'7- -7

0.60 INCHES
0.9000 VOL/VOL
0.0500 VOL/VOL



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

x TOTALS

STD. DEVIATIONS

2.
4.

1.
2.

0.
0.

0.
0.

0.
4.

0.
1.

47
02

41
18

019
035

069
133

623
137

134
707

LATERAL DRAINAGE FROM LAYER

TOTALS

STD. DEVIATIONS

1.
0.

1.
0.

PERCOLATION FROM LAYER

TOTALS

STD. DEVIATIONS

***********************

)********************

.ii/ERAGE ANNUAL TOTALS

0.
0.

0.
0.

k**

k**

&

7057
1477

1743
3071

4

0074
0076

0005
0000

******

******

(STD.

FEB/AUG

1.90
3.89

1.08
2.03

0.006
0.022

0.027
0.058

1.032
3.451

0.259
1.389

3

1.2073
0.0275

0.9301
0.0274

0.0069
0.0074

0.0001
0.0002

********

k*******

MAR/ SEP APR/OCT MAY/NOV

3
3

1
1

0
0

0
0

2
3

0
0

1
0

1
0

0
0

0
0

**

**

.22

.55

.31

.16

.003

.001

.008

.004

.334

.571

.387

.648

.4827

.0222

.0744

.0293

.0076

.0067

.0000

.0005

*******

*******

DEVIATIONS) FOR

4.
3.

1.
1.

0.
0.

0.
0.

3.
2.

0.
0.

1.
0.

0.
0.

0.
0.

0.
0.

k**

k**

15
63

20
93

014
044

037
099

544
Oil

637
414

1555
4782

9050
7579

0073
0066

0000
0007

******

*****!

YEARS

(INCHES) (CU.

2.
2.

0.
1.

0.
0.

0.
0.

3.
1.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

k**

k**

1
FT

49
89

88
10

000
004

000
017

007
103

931
206

3662
8359

3044
9720

0076
0067

0000
0009

*****

*****

JUN/DEC

4.
2.

1.
1.

0.
0.

26
55

94
24

010
003

0̂ 018
0.013

4.
0.

1.
0.

0.
1.
0.
0.

0.
0.

0.
0.

***

***

THROUGH

501
706

263
120

1482
2692

1818
8816

0073
0072

0000
0008

******

******

20

. ) PERCENT

F'lJ



COMPARATIVE ANALYSIS
HIMCO DUMP SUPERFUND SITE
GEOMEMBRANE/GCL ALTERNATIVE

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

6.00 INCHES
0.4640 VOL/VOL
0.3104 VOL/VOL
0.1875 VOL/VOL
0.3104 VOL/VOL
0.000192000007 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

18.00 INCHES
0.4530 VOL/VOL
0.1901 VOL/VOL
0.0848 VOL/VOL
0.1901 VOL/VOL
0.000720000011 CM/SEC

LAYER 3

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY

0.60 INCHES
0.9000 VOL/VOL
0.0500 VOL/VOL



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

0?

. STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS
\

STD. DEVIATIONS

JAN/JUL

2.47
4.02

1.41
2.18

0.019
0.035

« 0.069
0.133

0.623
4.137

0.134
1.707

LATERAL DRAINAGE FROM LAYER

TOTALS

STD. DEVIATIONS

1.7132
0.1553

1.1744
0.3071

FEB/AUG

1.90
3.89

1.08
2.03

0.006
0.022

0.027
0.058

1.032
3.451

0.259
1.389

3

1.2142
0.0349

0.9301
0.0275

MAR/ SEP

3.22
3.55

1.31
1.16

0.003
0.001

0.008
0.004

2.334
3.571

0.387
0.648

1.4903
0.0289

1.0744
0.0295

APR/OCT

4.15
3.63

1.20
1.93

0.014
0.044

0.037
0.099

3.544
2.011

0.637
0.414

1.1629
0.4848

0.9050
0.7582

MAY/NOV

2.49
2.89

0.88
1.10

0.000
0.004

0.000
0.017

3.007
1.103

0.931
0.206

0.3738
0.8425

0.3043
0.9725

JUN/DEC

4.26
2.55

1.94
1.24

0.010
0.003

0.018
0.013

4.501
0.706

1.263
0.120

0.1556
1.2763

0.1817
0.8820

PERCOLATION FROM LAYER 4

TOTALS

STD. DEVIATIONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

/ERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20
> ̂  ^ ^b^» ̂  ^ "*^ ̂  ^^ •» •»•••• «»^ •»«•»«» ̂  •* ̂  W»^ ̂  ^ •• ̂  ^ •• •» ̂  •* •» «» ̂ » ̂  ^ ^ ••• ̂  ^ •» •• «• •» ̂  ^* ̂ » ••> •• ̂ B ̂ * «V «v ̂ » ̂  •• *•«•«• ̂ » ̂ V «^ •• ̂  MM «

(INCHES) (CU. FT.) PERCENT



SNOW WATER 0.00



WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

0.0200 VOL/VOL
0.0454 VOL/VOL
0.009999999776 CM/SEC
4.00 PERCENT

400.0 FEET

LAYER 4

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

24.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC
0.00100000

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

76,
1261284,

20.
9.
4.
0.

00
SQ FT
00 INCHES
1260 INCHES
9359 INCHES
0000 INCHES

18.9750 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR FORT WAYNE INDIANA

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) « 125
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

•AN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

23.20
72.50

26.40
70.90

36.00
64.20

48.50
53.20

59.10
40.30

68.80
29.10



PRECIPITATION

RUNOFF

7VAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 3

PERCOLATION FROM LAYER 4

CHANGE IN WATER STORAGE

39.03 ( 4.424)

0.163 ( 0.178)

30.021 ( 2.919)

8.8654 ( 2.9994)

0.0016 ( 0.0002)

-0.021 ( 2.529)

4102379.

17148.

3155423.

931814.

173.

-2180.

100.00

0.42

76.92

22.71

0.00

-0.05

PEAK DAILY VALUES FOR YEARS

o»

PRECIPITATION

RUNOFF

LATERAL DRAINAGE FROM LAYER 3

PERCOLATION FROM LAYER 4

HEAD ON LAYER 4

SNOW WATER

> 1 THROUGI

(INCHES)

2.53

0.547

0.0659

0.0000

29.9

2.66

i 20

(CU. FT.)

265920.7

57466.6

6922.6

0.8

279059.9

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.3532

0.1149

FINAL WATER STORAGE AT END OF YEAR
m^* •• MM^BMB •• «BaW»«»^M^»^«M*»^«B«»«>^B<^^»^a»^»«M

LAYER (INCHES)

1 1.07

2 5.81 0.1938

3 4.37 0.1820

4 10.32_ 0.4300

20

(VOL/VOL)

0.1784
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Thu 10 Nov 1994 U.S. Army Corps of Engineers TIME 13:03:01
Eff. Date 11/04/94 PROJECT CI6935: NIMCO DUMP SUPERFUND SITE - ELKHART, INDIANA
TABLE OF CONTENTS FOUR ALTERNATIVE COMPARISON CONTENTS PAGE 1

SUMMARY REPORTS SUMMARY PAGE

PROJECT INDIRECT SUMMARY - LEVEL 1........................................1
PROJECT INDIRECT SUMMARY - LEVEL 2........................................2

No Detailed Estimate...

S
No Backup Reports...
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Thu 10 Nov 1994
Eff. Oat* 11/04/94
PROJECT NOTES

U.S. Army Corps of Engineers
PROJECT CI6935: HINCO DUMP SUPERFUND SITE - ELKHART, INDIANA

FOUR ALTERNATIVE COMPARISON
TIME 13:03:01

TITLE PAGE 3

MARTY AMSLER; PHONE « (800)-323-3820.

III. BUDGETARY COST FIGURES FURNISHED BY NATIONAL SEAL COMPANY
A.

B.

C.

GEOTEXTILE
1. 60Z.
2. 8 OZ.
3.10 OZ.
4. LABOR

GEONET
1. CAPNET
2. PM2000
3. PM3000
4. LABOR

.06 / SF (MATERIAL ONLY)

.08 / SF (MATERIAL ONLY)

.10 / SF (MATERIAL ONLY)

.05 - .07 / SF

.11 - .12 / SF (MATERIAL

.11 • .12 / SF (MATERIAL

.14 / SF (MATERIAL ONLY)
.07 - .10 / SF

GEOMEBRANE
1. 40 MIL 8 .15 / SF (MATERIAL ONLY)
2. 60 MIL 8 .23 / SF (MATERIAL ONLY)
3. LABOR 8 .19 / SF

ONLY)
ONLY)

t/\i

D. GEOSYNTHETIC CLAY LINER (GCL)
1. MATERIAL 8 .50 / SF
2. LABOR 8 .08 • .11 / SF

8. SUGCESTION: A POTENTIAL SAVINGS OF S4.00/CY COULD BE REALIZED, IF THE
BUFFER LAYER COULD BE OBTAINED ON-SITE. WETLAND MITIGATION SITES COULD ALSO
BE CREATED AT THE BORROW AREAS.

LABOR ID: CI693' EQUIP ID: MR0054 Currency Ir "-M.LARS CREW ID: MRONAT UP' .'3: MRON93



\ j \^ *
Thu 10 Nov 1994 U.S. Army Corpi of Engineers
Eff . 0§te 11/04/94 PROJECT CI6935: HIMCO DUMP SUPERFUND SITE - ELKHART, INDIANA

FOUR ALTERNATIVE COMPARISON
** PROJECT INDIRECT SUMMARY - LEVEL 2 **

AA GEOMEMBRANE (SECT. 3)

AA BA 6" TOPSOIL
AA CA 18" SELECT FILL
AA DA GEOTEXTILE
AA EA GEONET
AA FA GEOMEMBRANE

TOTAL GEOMEMBRANE (SECT. 3)

BA GEOMEMBRANE/GCL (SECT. 4)

BA BA 6" TOPSOIL
BA CA 18" SELECT FILL
BA DA GEOTEXTILE
BA EA GEONET
BA FA GEOMEMBRANE
BA FB GEOSYNTHETIC CLAY LINER (GCL)

TOTAL GEOMEMBRANE/GCL (SECT. 4)

Tl
1 CA CLAY COVER (SECT. 1)

\A) CA AA 6" TOPSOIL
Kj CA AB 12" SELECT FILL(PART OF TOPSOIL)
I CA AC 6" SAND DRAINAGE LAYER

CA BA 24" CLAY FILL

TOTAL CLAY COVER (SECT. 1)

DA GEOMENBRANE/CLAY (SECT. 2)

DA AA 6" TOPSOIL
DA AB 12" SELECT FILL(PART OF TOPSOIL)
DA AD 6" SAND DRAINAGE LAYER
DA AE GEOMEMBRANE (40 MIL.)
DA BA 24" CLAY FILL

TOTAL GEOMEMBRANE/CLAY (SECT. 2)

EA MODIFIED GEOMEM./CLAY (SECT. 5)

EA AA 6" TOPSOIL
EA BA 30" SELECT FILL
EA CA GEOTEXTILE
EA DA 24" SAND DRAINAGE LAYER
EA EA GEOMEMBRANE (40 MIL.)
EA FA 24" CLAY FILL

QUANTITY UOM

48400.50 CY
145200.00 CY
290400.00 SY
290400.00 SY
290400.00 SY

60.00 ACR

48400.50 CY
145200.00 CY
290400.00 SY
290400.00 SY
290400.00 SY
290400.00 SY

60.00 ACR

48400.50 CY
96840.00 CY
48420.00 CY
193602.00 CY

60.00 ACR

48400.50 CY
96840.00 CY
48420.00 CY
290400.00 SY
193602.00 CY

60.00 ACR

48400.50 CY
242040.00 CY
290400.00 SY
193620.00 CY
290400.00 SY
193602.00 CY

DIRECT

378.131
769,937
451,629
660,866

1,211,941

3,472,505

378,131
769,937
451,629
660,866

1,211,941
1,729,197

5,201,701

378,131
513,503
374,783

1,026,593
2,293,011

378,131
513,503
374,783

1,211,941
1,026,593

3.504,952

378,131
1,283,440
451,629

1,498,669
1,211,941
1,026,593

OVERHEAD

37.813
76,994
45,163
66,087
121,194

347,250

37.813
76,994
45,163
66,087
121,194
172,920

520,170

37,813
51,350
37,478
102,659

229.301

37,813
51.350
37.478
121,194
102,659

350.495

37.813
128,344
45,163
149,867
121,194
102,659

HOME OFC

8,319
16,939
9,936
14,539
26,663

76,395

8,319
16,939
9,936
14,539
26,663
38,042

114,437

8,319
11,297
8,245
22,585

50,446

8,319
11,297
8,245
26,663
22,585

77,109

8,319
28,236
9,936
32,971
26,663
22.585

PROFIT

33,941
69,110
40,538
59,319
108,784

311,692

33,941
69.110
40,538
59,319
108,784
155,213

466,905

33,941
46,092
33,641
92,147

205,821

33,941
46,092
33,641
108,784
92,147

314,604

33,941
115,202
40.538
134,521
108,784
92,147

BOND

4,582
9,330
5,473
8,008
14,686

42,078

4,582
9,330
5,473
8,008
14,686
20,954

63.032

4,582
6,222
4,541
12,440

27,786

4,582
6,222
4,541
14,686
12,440

42,472

4.582
15.552
5,473
18,160
14,686
12,440

t

•1
TIME 13:03:01

SUMMARY PAGE 2

TOTAL COST UNIT COST

462,786
942,308
552,739
808,819

1,483,268

4,249,921

462,786
942,308
552,739
808,819

1,483,268
2,116,325

6,366.246

462,786
628,465
458,689

1,256,424

2,806,364

462,786
628,465
458,689

1,483,268
1,256,424

4,289,632

462,786
1,570,774
552,739

1,834,187
1,483,268
1,256,424

9.56
6.49
1.90
2.79
5.11

70832.01

9.56
6.49
1.90
2.79
5.11
7.29

106104.09

9.56
6.49
9.47
6.49

46772.74

9.56
6.49
9.47
5.11
6.49

71493.87

9.56
6.49
1.90
9.47
5.11
6.49

TOTAL MODIFIED GEOMEM./CLAY (SECT. 5) 60.00 ACR 5,850.404 585,040 128.709 525,132 70,893 7,160,178119336.30
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TABLE 1
HIMCO DUMP SITE, ELK HART, INDIANA

VOCs DETECTED IN MASS GAS SAMPLES DURING REMEDIAL INVESTIGATIONS, PHASE I (OCT.90-FEB.91)
AND THEIR CALCULATED EMISSION RATES

cp

Methyl chloride
Vinyl Chloride
Methylene Chloride
Acetone
Carbon Disulfide
1,1 -Dichloroethylene
1.1-Dichloroethane
1.2-Dichloroethene-Total
1,1,1 -Trichloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethyl Benzene
Styrene
Xylenes

1100
8600
80
26
300
86
150

1300
300
370
140

1400
600
700
10

1300

0.00110
0.00860
0.00008
0.00003
0.00030
0.00009
0.00015
0.00130
0.00030
0.00037
0.00014
0.00140
0.00060
0.00070
0.00001
0.00130

1.10000
8.60000
0.08000
0.02600
0.30000
0.08600
0.15000
1.30000
0.30000
0.37000
0.14000
1.40000
0.60000
0.70000
0.01000
1.30000

50.49
62.50
84.93
58.08
76.14
96.94
98.96

133.41
131.39
78.11
165.83
92.14
106.17
104.15
106.17

0.53377
3.37120
0.02308
0.01097
0.09653
0.02174
0.03714

0.05509
0.06899
0.04391
0.20684
0.15954
0.16153
0.00235
0.29999

-24.0
-13.9
40.2
56.5
46.3
37.0
57.3

74.0
87.2
80.1
121.2
110.6
136.2
145.2
139.1

-11.2
7.0

104.4
133.7
115.3
98.6

135.1

165.2
189.0
176.2
250.2
231.1
277.2
293.4
282.4

6.9E-08
5.4E-07
5E-09

1.6E-09
1.9E-08
5.4E-09
9.4E-09
8.1E-08
1.9E-08
2.3E-08
8.7E-09
8.7E-08
3.7E-08
4.4E-08
6.2E-10
8.1E-08

1E-C

0.109
0.850
0.008
0.003
0.030
0.009
0.015
0.128
0.030
0.037
0.014
0.138
0.059
0.069
0.001
0.128

or
Use a safety factor of 2, then Total VOCs emitted per year

or
* From Lange's Handbook of Chemistry, 1967; Physical Constans of Organic Compounds

Boiling Points are given at atmospheric pressure, 1 Atm, (760 mm of Mercury)
** ppm @ 25degC (77deg F) and 1 atm
*** Flow rate= 1,100cfm.

NOTES:

594 Ibs/yr
0.30 ton/yr
0.59 ton/yr
3.25 Ibs/day

FlowRate= 1,100 cfm
1 cubic meter = 1,000 liters
1 ng/l= 1x10"-6 mg/l
ppm by volume = (cone (mg/m3)x24.5)/molecular weight
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RO-OC (200) 16 November 1992

MEMORANDUM FOR CEMRO-ED-MB (SHARON, J. LYBARGER)

SUBJECT: Recent NPDES Stora Water Discharge Permit Regulations

1. ci Your Office recently asXed Office .of. Counsel to reyiewiseveral
issuBS which have arisen in connection; .vith Omaha-; Disfetict's
compliance with the subject regulations;., and the' District's
implementation of the Corps NPDES policy* AWe previously .r̂ spdflded
to-,%hree of your four questions by Memorandum dated 14 ."September
199J&. You also posed the general question of whether an NPDES
perfait pursuant to the clean Water Act would, .be required: .for work

NPL site.

2.1 The Clean Water Act generally provides that "the discharge of
any; pollutant by any person shall be>!tmlawfulM. except as in
compliance with the Act. 33 U.S.C.S. Section 1311 (a) .T.The term
"discharge of any pollutant" means "any addition of any poMutant
to|navigable waters from any point sourxie. .. .." 33 U.S.C.S.
section 1362(12). The Act therefore remfizres that permits to
discharge be obtained, including permits for storm water
discharges, unless an exception applies. Generally speaking, then,
the Corps of Engineers is obligated to obtain permits' for its
discharges unless an exception exists.

3,-i; To answer the question whether NPDES permits or other
permits must be acquired for work on an NPL site, one must look to
the appropriate sections of the Comprehensive - Environmental
Response, Compensation and Liability Act (CERCLAr or mor,«
commonly "Superfund"), 42 U.S.C.S. Section 9601, et se4.
Subsection 9621 (e) (l) of the Cleanup Standards section states: "No
Federal, state, or local permit shall be required for the portion
of ̂any removal or remedial action conducted entirely on site, where
such, remedial action is selected and carried out in compliance with
this section." The key, therefore, is that permits are not
required provided that Section. 9621 as a whole is roliowed. -
Section 9621 consists of six. subsections: (a) Selection; :-yof ̂
remedial action; (b) General rules; (c) Review; (d) Degree of
cleanup; (e) Permits and enforcement; and (f) State involvement.
Subsection 9621(a) also clarifies that M[t]he President shall
select appropriate remedial actions determined to be .necessary to
be carried out under Section 104 [42 U.S».c.s. Section 9604 j. or
secured under Section 106 [42 U.S.C.S. Section 9606] which are in
accordance with this section and, to the extent practicable, the
National Contingency Plan, and which provide for cost.-effective
response." Implementing regulations concerning permits' are found
in: the Code of Federal Regulations. 40 C.F.Ri Section 300.400(e)
expresses EPA regulations concerning permit requirements as
follows:

Fncl. I



DEC-20-95 HpD 08:50 p.03

CEtfiRO-OC
SUBJECT: Recent NPDES storm Hater Discharge Permit Regulations

(1) No federal > state, or local permits are required for '
on-site response actions conducted pursuant to CERCLA
Sections 104, 106, 120, 121, or 12'2. The tern on-site

§ means the areal extent of contamination and all suitable
areas in very close proximity to the contamination

s necessary for implementation of the response action.
I . . . . ' • • ' • . • '
|t (2) Permits, if required, shall be obtained for all
§ response activities conducted Off-site.

4ofc.F.R. Section 300.700(c) (5) goes on to clarify that the
"following provisions of this part are potentially applicable to
private party response actions: . . . (iii) .. . .; (e) (on permit
requirements) except that the permit waiver does not apply /to
private party response actions? . . .• *V •;. , (Emphasis ; addedi)
However, the permit waiver is interpreted; to apply, to "federal
facility cleanups conducted pursuant to CERCLA section 120(e),
wh|ch are also selected and carried out in compliance with CERCLA
seftion 121 [sss CERCIA section 120(a)(2)]w. 55 -Fed. Reg. 8689
(l£>90). This regulatory interpretation tracks relevant language
fopnd on page 242 of the Bouse Conference Report No. 99-962
regarding SARA which states ". ". .CERCIA, together with RCRA,
requires Federal facilities to comply with all Federal, state and
local requirements, procedural and substantive, including fees and
penalties, except as provided in section 121." 1986 U.S. Code
coijg. & Ad. News 3335. Therefore, although the Department of
Defense must comply with CERCLA "in the same manner and to the same
extent, both procedurally and substantively, as any nongovernmental
entity,11 42 U.S.c.S. Section 9620(a), the Department of Defense is
not considered to be a "private party" for purposes of the permit,
waiver. See. State of Colorado v. United States Department.of the
Army. 707 F. Supp. 1562, 1568 (D. Colo. 1989) (Subsection
9621(e)(1) exempts CERCLA sites from "having to acquire state or
federal permits for remedial action conducted on site".

4. Does the permit waiver for federal actions apply on any "site"
or only on "NPL sites"? The regulations clearly state that no
permits are required "for on-site response actions conducted
pursuant to CERCLA sections 104, 106, 120, 121 or 122". 40 c.F.R.
Section 300.400(e). There is no explicit requirement that the site
in question be included on the National Priorities List. At least
one federal court has held that "NPL listing is not a general
requirement under the NCP". State of New York v. Shore Realty
Corp.. 759 F.2d 1032, 1046 (2nd Cir. 1985). "Congress did not
intend listing on the NPL to be a requisite to all response
actions," jd. at 1047.
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Therefore, from a reading of the law it appears that a permit
thecessary for a response action provided, that:

anc
(1)

1121;
The action is conducted pursuant to CERCIA sections 120

(2) Hie National Contingency Plan is followed;

(3) The action is cost-effective; and

p; (4) The action will be conducted entirely on site.
Notfe the concern, however, that NPDES-type discharges may, under a
specific factual scenario, be made to receiving waters outside the
"si|te", and that therefore it may be a reasonable interpretation
that the remedial action is not being carried out "entirely on
•si%w- This is a hjgjothetical situation, to be sure, but it nay
arise under a given set of facts, and for this reason care should
beffcaken to examine the necessity for any permits, including NPDES
permits, on a site-specific basis, rather than rigorously relying
on fa general information memorandum of this type.

6. | If you have any comments or questions, please contact the
undersigned at extension 4058. Thank you.

STANLEYS. TRAC
Assistant District Counsel



Himco Dump Superfund Site
Final Remedial Investigation Report

Section No.: 4.0
Date: August 1992

4.5.2.3 Semi-Volatile Organic Compounds (SVOCs)

S VOC ranges found in sediment samples are summarized in Table 4-26, which indicates
that four SVOCs were detected above detection limits. The concentration of SVOCs by
sample location is presented in Figure 4-23. SVOCs were detected at random locations
and at consistently low concentrations (less than 220 ug/kg). Therefore, the impact of site-
reJated SVOCs on the sediment at the site is minimal.

4.5.2.4 Pesticides/PCBs

Pesticides or PCBs were not detected in any sediment sample collected during the RI.

4.6 WASTE MASS GAS

Fourteen waste mass gas samples were collected during Phase I RI activities and analyzed
for VOCs. Sampling^procedures are described in Section"2.4.' The waste mass gas samples
were analyzed for VOCs.

VOC concentration ranges found in waste mass gas samples are summarized in Table 4-27.
Table 4-27 also summarizes the number of waste mass gas sample locations, and the
number of samples in which each VOC was detected.

Sixteen VOCs were detected in the 14 waste mass gas samples collected. The VOCs
detected were (maximum concentration detected in parentheses): chloromethane
(1,100 ng/1), vinyl chloride (8,600 ng/1), methylene chloride (80 ng/1), acetone (26 ng/I),
carbon disulfide (300 ng/1), 1,1-dichloroethene (86 ng/1), 1,1-dichloroethane (150ng/L),
1,2-dichloroethene (total) 1,300 ng/1), 1,1,1-trichloroethane (300 ng/1), trichloroethene
(370 ng/1), benzene (140-ng/l), tetrachloroethene (1,400 ng/1), toluene (600 ng/1), ethyl
benzene (700 ng/1), styrene (10 ng/I), and xylenes (total) (1,300 ng/1).

Figure 4-24 presents the locations of the waste mass gas samples along with the total VOC
concentrations at each sample location. This figure shows that total VOCs were detected
in all samples collected. However, the concentration of total VOCs was less than 1 ug/1 in
12 of the 14 samples.

Waste mass gas sample TT-05 contained 9,766 ng/1 total VOCs. The main contributors to
this total VOC concentration were vinyl chloride (4,000 ng/1), total 1,2-dichloroethene
(1,300 ng/1), total xylenes (1,300 ng/1), and chloromethane (1,100 ng/1).

End. 2.
4-19
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VAPOR PAC (PLASTIC)
SPECIFICATIONS

Calgon Carbon's Vapor Pac Service meets industrial needs
for cost-effective removal of volatileorganic compounds (VOCs)
at air emission sources.

TheVaporPacSer̂ cefeaturesasmaJl.easilytransportable Vessel dimensions: ................................44V/ x 441// x
adsorberwhichcontains1,800poundsofactivatedcarbon.The inlet & discharge
adsorber can handle air flows up to 1,000 cfm. connections: ..................................& PS 15-69 duct flanges

Designed to remove both toxic and non-toxic VOCs. the _ . , _. . . .
adsorption system is especially useful for short-term projects Carbon volume:.........................................60 cu. ft. (iSOOIbs)
and for treatment of tow volume flows that contain low to System shipping weight:..................................New-2200 Ibs
moderate VOC concentrations. Common applications include Spent - 4000 Ibs
VOC removal from process vents, soil remediation vents, and air Temperature rating:........................................... ..150°Fmax
stripper off-gases," ., . , „.. Static pressure rating above " " " ' " " " " " "

To accommodate a wide variety of process cxxid.t.ons. carb£)n ̂  ...................................................20- w.C. max
Vapor Pac adsorbers are available in two basic designs: a
polyethylene model that offers excellent corrosion-resistance. Vacuum pressure rating above &
andastainlesssteelmodelthancanwithstandhighertempera- carbon level: .....................................................2' W.C. max
tures. and slight pressure or vacuum conditions.

Calgon Carbon provides the adsorber, carbon, spent car- All units shipped F.O.B.. Pittsburgh. Pennsylvania
bon handling and carbon reactivation (after the carbon meets
the company's acceptance criteria) as part of the Vapor Pac ATCOIA i o ner ^/-kMo-rei î -rirku
Service. Ductwork and fans are the only equipment requiring a MATERIALS OF CONSTRUCTION
capital expenditure by the user. Vessel................................................................Po,yethyiene

When carbon becomes saturated with VOCs. the system is _. „ . . . . , ..
rpnlarpri with another adsorber containinn fre«sh rarhon Frame: .............................................Carbon steel coated Withreplaced with another adsorber containing tresh carbon. Sherwin Williams Tile Clad II

By utilizing this unique service, users can generally achieve
VOC removal and regulatory compliance objectives, minimize lnlet flan9es- elbow- ̂ Ptum:..........................................PVC
operating costs, and eliminate maintenance costs" (as the Dischargeflange:................................................Polyethylene
equipment is owned and maintained by Calgon Carbon). Fur- Fasteners & bottom valve support plate: ..............Steel, plated
thermore, because organic compounds a re safely destroyed « , , „ , . r»/^
through the carbon reactivation process, costs and regulations Sample fitt.ngs& sample canister: ...................................PVC
typically associated with waste disposal can be eliminated.

Please contact a Calgon Carbon Technical Sales Represen- VAPOR PAC {STAINLESS STEELS
tative to learn more about the advantages of the Vapor Pac v«rvn r/*w ^o «imuc.oo o tti_y
Service for your specific VOC control needs. SPECIFICATIONS

'Damage to Vapor Pac Unit caused by negligence or misapplication Vesse| dimensions diameter:............................................. 5 '
is the responsibility of the user. he'oht- 7 "3"

Inlet & discharge
FEATURES AND BENEFITS OF connections: ...................................8- PS 15-69 duct flanges
VAPOR PAC SERVICE Carbonvolume:............................60cu.ft.approx.(1800lbs)

• Adsorbersarespecificallydesignedforeaseofinstallation System shipping weight:..................................New-2840 Ibs
and operation. Spent - 4640 Ibs

• Adsorbers are available in plastic (polyethylene) and Static pressure rating above
metal (stainless steel) construction to accommodate a carbon level:.............................................................15psig
wide variety of applications. Vacuum pressure rating above

• System can be operated in series or parallel mode or a carbon level- Full
combination of both modes to handle a variety of (lowsand
concentrations.

• System exchange eliminates on-site carbon handling A» unils shiPPed F-° B- Pittsburgh, Pennsylvania
• Recycling of spent carbon eliminates disposal problems.
• Capital expenditure is eliminated since Calgon Carbon _ .

Corporation owns and maintains equipment. fcflC /, 3

S-MKS:.

r«ifsoMr«npnwrnopo«ATiON . Pn BOX 717 • PTTTSRIIBOH PL i«;n(W)7t7

S .̂
PHONE 1-800-4CARBON 27-173«-06/93



MATERIALS OF CONSTRUCTION
Vessel..................................................... 316L stainless steel
Skid and support frame: ............................304 stainless steel
Inlet flanges, elbow, septum:..................316L stainless steel
Discharge flange:.................................... 316L stainless steel
Fasteners & bottom valve

support plate: ...............................................Steel, plated
Sample fittings &

sample canister: ................................316L stainless steel

VAPOR-PAC UNIT PRESSURE DROP
UPFLQW WITH 1800LBS.. 4x10 MESH CARBON DENSE PACKED

CAUTION
Wet activated carbon preferentially removes oxygen from

air. In closed or partially closed containers and vessels, oxygen
depletion may reach hazardous levels. If workers are to enter a
vessel containing activated carbon, appropriate sampling and
work procedures should be followed, including all applicable
federal and state requirements.

For information regarding human and environmental expo-
sure, call Calgon Carbon's Regulatory and Trade Affairs per-
sonnel at (412) 787-6700.

INSTALLATION INSTRUCTIONS
See Bulletin #27-199 for details on how to install a Vapor-Pac.

SAFETY CONSIDERATIONS
See Safety Bulletin #27-198 for important safety considerations

OPTIONAL EQUIPMENT
Inlet and outlet flange connectors for ANSI hose connections

For additional information, contact
Calgon Carbon Corporation,

Box 717, Pittsburgh, PA 15230-0717,
Phone (414) 787-6700

CALGON
**-___—^

CALGON CARBON CORPORATION

fi- \L



CALGON VAPOR-PAC SERVICE UNIT
INSTALLATION INSTRUCTIONS

GENERAL DESCRIPTION
Vapor-Pac Service Units are designed to remove volatile
organic compounds from various vapor streams using
granular activated carbon adsorption. Each unit contains 1800
Ibs of vapor phase granular activated carbon and is capable
of handling flows up to 1000 cfm. Vapor-Pacs may be
operated in a series or parallel mode.

INSTALLATION INSTRUCTIONS
The Vapor-Pac service unit is shipped ready to install. Ex-
amine it to ensure that damages have not occurred in ship-
ment and that all hardware is tight.

Prior to connecting the unit, the bin shflttld be placed on
a level accessible area as near as possible to the emission
source. If the unit is to be anchored, it is suggested that
suitable material (6" channel, 56" in length minimum) be
used. This can be either inserted through the fork channel
or laid across the base frame. These can then be bolted to
the floor.

PLASTIC UNIT
Remove the flange protection covers by hand — DO NOT
CUT. Loosen the top discharge lid by twisting to one side,
then lift out. Inspect the carbon top surface because in tran-
sit the carbon bed may have shifted. Level the top surface,
if needed, then reinsert the lid and twist it to lock it in place.

The unit is supplied with six-inch PS 15-69 flanges, both
inlet and outlet, as standard connections.
METAL UNIT
The unit is supplied with both inlet and outlet eight-inch PS
15-69 flanges.

All that is needed for connection to a system is flanged
ductwork or flexible ventilating hose. All ductwork to the
unit should be self-supporting, eliminating stress on the
flanges. Exhaust ducting can be vented directly to the
atmosphere with suitable rain shield protection or tied into
an existing stack. Optional adapter flanges are available for
both systems.

Before starting the unit on-line, ensure that the following
specifications are not exceeded:

Temperature rated
Static pressure rated above

carbon level
Vacuum pressure rated above

carbon level

PLASTIC METAL

150°Fmax

20" max 15" max

2" max Full

VAPOR-PAC UNIT PRESSURE DROP
UPFLOW WITH 1MO IBS 6 I 16 CARBON

STAINLESS STEEL UNIT

0 0.2 0.4 0.6 06 I 12

(THOUSANDS) FLOW (CFM)

• If the inlet is equipped with a sample canister, follow the
installation instructions provided with the device.

• After it has been determined that the carbon is spent,
disconnect the ductwork and remove the unit from the
on-line position. Reinstall the flange protector covers.

• Return shipping instructions should be obtained through
your Calgon Carbon sales representative.

SAFETY CONSIDERATIONS
See Safety Bulletin #27-198 for important safety consid-
erations.

For additional information contact Calgon Carbon Corporation,
P.O. Box 717, Pittsburgh, PA 15230-0717. Phone Number 412-787-6700.

CALGON CARBON CORPORATION

7/91 Bulletin #27-199a
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CARBONAIR ENVIRONMCNTAL SYSTEMS, INC

MAPIC GROVt, MVNNeSOTA
55309-4547

800.aZ6.4899
FAX 612-4

— » »FAX
Mr. Okan Nalbant Date: December 5. 1995
Department of the Army
Corps, of Engineer*. Omaha District
215 North 17th Street
Omaha, NE 68102-4978
Tel: 402-221-4872
Fax: 402-221-3842

• Dear Okan:
Here Is the modeling and information you requested on vapor phase carbon. Sorry for the delay.
Below Is a description and pricing, literature and model ere attached.

Description/Pricing
(2) Carbonair model GPC 48 Vapor Phase carbon vessels $32,500.00
Each Includes: Carbon steel construction with epoxy paint lining inside and out

5.000 Ibs of 8x30 mesh reactivated carbon per each vessel
Flow of 1 300 cfm
(4) 8" quick connect inlets
16" discharge ^

Note: At 550 cfm and 135°F, (2) GPC-48 units In series will last 71 days, but chloromethanet vinyl
chloride, methylene chloride, acetone, carbon disulfide and 1,1 -DCE will not be effectively removed
and will pass through the carbon.

In response to your questions in your fax dated 1 1/15/95:
1 . Reactivated or virgin carbon is not effective for removing H2$. An impregnated carbon must be
used which will react with the H2S. The carbon cannot be reactivated like other vapor phase
carbon. I have included some information on impregnated carbon for H2S removal.
2. The compounds with a low boiling point (methylene chloride, vinyl doride and DCE) will not be
effectively removed
3. Yes, to determine how fast the mass transfer zone moves through the vessels, which will give an
accurate time for usage. Although two vessels are not necessary.

General Conditions
1 . This proposal is subject to attached terms and conditions.
2. Terms of payment are Nat 30 days.
3. Proposal and pricing valid for 30 days from the date of this proposal.
4. This proposal and pricing are based on our interpretation of the sections of the sections of the
FRP or specification that have been made available to us. Exceptions have been noted where ever
possible. In the event of a conflict between the language in the specification and the proposal, the
language in the proposal takes precedence and is the basis of the proposed pricing. Carbonair
reserves the right to reject any order based on differences in pricing. Carbonair reserves the right to
reject any order based on differences in interpretation of the specification, or for any reason at the
time that an order is tendered.
5. Carbonair will not initiate work without a fully executed contract or purchase order. Fabrication
will not be initiated until complete submittal approvals have been received.
6. Submittals will be provided within two weeks of receipt of a fully executed contract or purchase
order,
7. Equipment can generally be shipped within 6-8 weeks after receipt of completely approved
submittals. Lead time will be updated at the time of order execution.
8. Shipping charges are not included in the prices quoted unless explicitly stated in the proposal.
Actual freight costs will be pre-paid and added to the invoice.
9. Sales tax is not included in the prices quoted. Where required sales tax will be added to the
invoice.
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If you have any questions or comments concerning this Information, please feel free to give me a
call at 800-526*4999 or 800-526-4999. Thank you for the opportunity to bM on this project.

Garth Hoffel
Regional Manager, Southeast

:̂ :;.rvyo:>:,x4r^-^^^^
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P GPC Series Gas Phase
Carbon Adsorbers

GPC gas phase carbon adsorbers are designed
to provide efficient, economical means to control
odor, taste, vapors and corrosive gases. Several
types of activated carbons are available for a variety
of applications. Untreated activated carbons remove
organic toxic gates such as trkblorbethene, perchloro-
ethene, benzene, toluene, ethylbenzene, xylenes and
hydrocarbons. Chemically treated activated carbons
remove specific gases such as hydrogen sulfide,
sulfur dioxide, nitrogen oxides, halogens, mercury,
aldehydes and mercaptans.

Specifications for each model are listed on
reverse side.

GPC 3 i* ideal for controlling toxic vapor and
corrosive gas vented from sources of small volume
emission (storage tanks, reactor vessels, sewage
treatment plants).

GPC 4 and A are <
toxic vapor and corrosive gas vented from storage
tanks, reactor vessels, sewage treatment plants and
other sources of small volume emission. Welded steel
construction provides exceptional strength and
durability. The units are forUlft compatible for
trouble-free transportation and quick installation.
Interiors are double-coated with a corrosion-resistant
epoxy polyamkle, ideal for the corrosive and abrasive

GPC 48

conditions of gas phase service. Suitable
for any gas phase application, including
air stripper and soil venting off-gas
treatment.

GPC 12, GPC 20 and GPC 48's
welded steel construction provides
exceptional strength and durability
while the skid mounting and forklift
compatibility make transportation and
installation quick and trouble free,
ulterior is double coated with a
corrosive-resistant epoxy polvamide,
ideal for the corrosive and abrasive
conditions of gas phase service. Suit-
able for any gas phase application,
including air stripper and sofl
renting off-gas treatment.

GPC 70 and GPC 12V are
among the largest gas phase carbon
adsorbers available. Welded steel con-
struction provides exceptional strength
and durability, whfle the integrated
lifting eyes and roll-off truck feature
make transportation and installation
quick and trouble free. Interior is
double coated with a corrosion-
resistant epoxy polvamide, ideal for
the corrosive and abrasive conditions
of gas phase service.

OPTIONS

Materials of construction.
Type of carbon.
Blowei(s) and controls-
Humidity control
Influent/effluent ducting.
Additional sampling couplings and valves.
Discharge stacks.

SPECIFICATIONS

Listed on other side.
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SPECIFICATIONS
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12-425-2992 80042&4999
•x 8124254882

MODELS

DIMENSIONS

BED AREA

FLOW RANGE

CARBON
CWACtTY

FITTINGS

BMPTY
WEIGHT

OPERATING
WEIGHT

DOET PORTS

DDSCHARCE
STACKS
(optional)

CPC3

24V.' 00
(0.62 n)
36W H
(0.93 m)

2.7 sq.ft.
(0.26 so,, m)

20-100 cfra
(0.6-3 roVmln.)

ISO ftt.
(68kg)

TVro I'/f ?VC
Influent/tSliient
coimealons

65 Its.
(30kg)

275 Ibs.
(!2Skg)

I'ff

I'ff
(3.8cm)

CPC3H

24'/,'M>
(0.62 m\
36V/H
(0.93 m)

2.7 »q. It
(0.26 sq. m)

20-270 eta
(0.6-8 m'fmln.)

150 Ibis.

InftueM/eRlueJH
connections

65 Cbs.
P0kg>

276 Ibs,

4'
(10.2 on)

r
(10.2cm)

GPC3.85

28'yroD

3.68 sq. It
(CL34sq.m)

36-360 eta

250 Ibs.

7W\i4>PVC
Inflwu/einiicnl
oocinKtSons

100 Ibs.

3SO Ibc.

4*
(10.2 cm)

4'
(10.2 on)

OPC4

24-LX24-W

(0.6 mx 0.6m
x 1.2 n)

4sq.lt

40-400 cfa
(l-lOmVmm.)

300 DJI.
(136 kj)

TWo f KIT

llOfcs.

(l«0kg)

4"
(10.2 OX)

V
(10.2cm)

OPCi

3rLx33'W
x«5</<'H
(0,8 rnxOJra
xl.7m)

S&r^
76-760 eta
(2-20 m'/mln.)

750 Iks.
(341 kg)

One 6' hflocnt
NPT
One 8- t<n«iu
NPT
One '!>• dnta

450 Ib*.
(204 kj>

1,250 lit.
(568 k()

(1E.2COI)

r
(20.3 cm)

CFCI2

4'Lx4'W
XT-H

12 sq.ft.
(1.12 sq.m)

120-1200 (fn
(3-JOirr<ymln,)-

1̂ 00 Ibs.
(981kg!

connea
0«e 16" quick-
conittd
OK>/rdulo

pOTB ••

750 Ibs.
(MO kg)

2,250 Dn.

6"

(49.6cm)

CK20

5'LxS'W
X6'H
(UnxlJin
X 1.8 n}

20 sq.ft.
{I.M*q. m)

200-2000 cfm

2*00 Ibs.
(906kg)

One «r quick-
connect
Our 16* quick-
coititci
OntV.'drjln
•nroWsainpIc
peris

MOlbt.
{409kg)

1.600 Ibc.
<l,654kgl

(15.2 CB)

(40.6 en)

crc4i

xwvroH
( 2.6 (nx 2.0m
XI. 5 in)

48 sq.ft.
(4.46iq.irq

480-4800 cfm
(14-140 irP/mln

5,000 Ibs.
PUTOkj)

One I6~ (iitc*-
Ujconnrn

w/wtMher
Alt Id

cotwcnCsttlMi
drata
TVn>'/.- fur-

ports

3.000 On.
(1J«2kj)

10,000 ta.

r
(20Jm)

(40^ cm)

OFC7O

XT4-OH
(5.0 six 1. Srn

C9.8jq.k.
(5.49 sq.B)

700-7009 dm
i] (20-200 m'/Wn.)

10.000 Ibs.

9x 12- quick-
cornea an Met
ports
Two 16- quick-
discomuct
<stt-fu slicks
wftirtnkcr
xhleldt
Orel*
condensnlon
dnln

couptuig sample
pods

5.503 bs.
P.497itg)

20.000 HH.
(9,080 kt)

tr
(305 cm)

16-
(40.6 cm)

OTC12O

li-fi-LxJ-W
xno-H

120 sq. *.
(H-lSsq. m}

I200-I2£00 cfn
{34-340 rn'/mln!

13400 Ibs.
(6.174 kg;

Pour 20- ouk-1-
conncR air Inlet
pores

dscoaiMct
otT-gas sticks
w/«,rathn
shields
OntV
condensnlon
driin
Two V<> gauge.'
sample porn

7.503 Ibs
(3.405 k(}

27,220tks.
(12.358 Kg)

(50.6cm!

20'
(50.8cml

od»a Dan Sheet EE200A-M 1 ?ri«ttl an ctcycW paper



Carbon Adsorber.—Vapor Phase
GPC 48

NOTE VESSEL SHOWN WITH ALL CAPS AND COVERS INSTALLED.
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VAPOR PHASE CARBON MODEL CALCULATIONS

CARBOHAIR ENVIRONMENTAL SYSTEMS
8640 MONTICELLO LANE
MAPLE GROVE, MN 55369

PHONE: 612-425-2992
FAX: 612-425-6882

DESIGN COMPOUND CIS-1,2-DCE
EXPECTED CONC. 1,300 UG/L
MODEL CONC. . 1.800 UG/L
TEMPERATURE 135.0 F
REL. HUMIDITY 50.00 %
OPERATING PRESS 760.0 MM MERCURY
VAPOR PRESSURE 682.8 MM MERCURY
RVALUE 151.2 (UMOLE/GM)(L/UMOLE)**1/N
1/N VALUE 0.7895 (DIMENSIONLESS)
CARBON CAPACITY 0.6344E-01 %
AIR FLOW RATE 550.0 CFM

CARBON USAGE 140.1 LB/DAY
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CALGON CARBON CORPORATION

GENERAL DESCRIPTION
Designed for low-flow water treatment applications,

prefabricated 55-gallon FlowSorb™ canisters contain all the
operating elements found in a full-scale adsorption system.
These small, economical treatment systems hold 165 pounds
of granular activated carbon for applications including:

• Small wastewater streams
• Groundwater remediation
• Underground storage tank leaks
• Well pump tests
• Product purification or decolorization
• Tank cleaning water treatment
• Batch water or product treatment
• Carbon adsorption pilot testing
• Emergency spill treatment
• Monitoring well water treatment

FEATURES
FlowSorb offers several features and benefits to industrial,
commercial and municipal users including:

• Sturdy 16 gauge steel construction per DOT specifications
• Continuous treatment at varying flow rates and

concentrations
• Simple installation and operation
• Space above carbon bed facilitates flow distribution or

backflushing
• Flexibility to be used in series or parallel operation
• Supplied with virgin or reactivated carbon
• May also be supplied with Klensorb, an oil absorbent media
• Practical disposal option, as pre-approved spent carbon

canisters may be returned to Calgon Carbon for safe
carbon reactivation

• Low Cost per unit makes carbon treatment economical

FLOWSORB SPECIFICATIONS
Vessel: ........................... Open head 16 gauge steel canister
Pressure:.............................................. 15 psig per DOT 17C
Cover............ Removable steel cover, 12 gauge bolt ring with

butyl rubber sponge gasket
Internal Coating: ......................... Heat cured phenolic epoxy
External Coating: .................................. Baked enamel (gray)
Temperature Limit:...................... 150° F (65.6° C) continuous

350°F (176.7°C) intermittent
Inlet: ..................................................... 2" FNPT Nylon fitting
Outlet: ............................ 2" FNPT Galvanized steel coupling;

304 stainless steel collector in nylon drum fitting
Carbon: ..................... 165 pounds granular activated carbon:

Specify Filtrasorb 300 or reactivated grade
Ship Weight: ......................................... 232 pounds (105 kg)
Identification: ................ Sequentially numbered for reference

221/2"

.11 1/4"

CALGON CARBON CORPORATION

INLET:
2" FNPT FITTING

OUTLET:
2" FNPT

COUPLING

31/2-4"

FLOWSORB DIMENSIONS

CALGON CARBON CORPORATION • P.O. BOX 717 • PITTSBURGH, PA 15230-0717



TYPICAL FIOWSORB
OPERATING PARAMETERS
Flow Rate: ................................................ 10 gpm (37.8 l/m)
Contact Time: ..................................................... 4.5 minutes
Pressure Drop:.................... < 1 psi (clean water and carbon)
Operating Pressures:..................... Recommend operation at

less than 5 psig, but higher pressures,
up to 12 psig, possible with tight cover closure

FLOWSORB INSTALLATION
FlowSorb canisters are shipped with dry activated carbon;

the carbon must be wetted and deaerated prior to use. This
procedure displaces air from the internal structure of the carbon
granule, thus assuring that the liquid to be treated is in contact
with the carbon surface.

Prior to operation, each canister must be filled with clean
water; the water should be introduced into the bottom outlet
connection. The unit should set for approximately 48 hours —
this allows most of the carbon's internal surface to become
wetted, as shown on the wetting curve below.

After wetting, the carbon bed can be deaerated by draining
the canister and again filling the canister upf low with clean water.
This procedure will eliminate any air pockets which may have
formed between the carbon granules. The FlowSorb is now
ready for operation.

Canisters should be set on a flat, level surface and piped as
recommended in the installation illustration. The influent pipe
connection should be attached to the unit by using a flexible
connection, as some minor deflection of the lid may occur if
pressure builds due to filtration or other flow blockage down-
stream.

WETTING CURVE FOR GAC
(77°F/25°C)
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TYPICAL FLOWSORB INSTALLATION

FlowSorb discharge piping should include an elevated piping
loop to assure that the canister remains flooded with water at all
times. In addition to the piping loop, a drain connection is
recommended on the discharge piping; this allows drainage of
the unit prior to disconnection or temporary shutdown.

A filter should be installed if the liquid to be treated contains
substantial amounts of suspended solids. A simple cartridge or
screen filter helps prevent pressure buildup in the carbon bed.

FIOWSORB OPERATION
FlowSorb canisters should be full of clean water before

treatment begins. Flow rate to the canister should be determined
based on required contact time between the liquid and the
carbon media. In groundwater treatment applications, the rec-
ommended contact time is typically 8-10 minutes with a resultant
flow of approximately 5 gpm. Consult your Calgon Carbon
Technical Sales Representative for advice about proper contact
time for your application.

FlowSorbs can be manifolded in parallel operation for higher
flow rates. For series operation, two FlowSorbs can be piped
together sequentially, as normal pressure drop will not exceed
the recommended operating pressure.

These canisters have space for bed expansion and can be
backf lushed by introducing clean water or liquid at approximately
20-25 gpm to the outlet and taking backf lush water from the inlet.

If the operating pressure is expected to exceed 5 psig, an
application of adhesive caulk at the lid gasket is recommended
to prevent leakage. With all surfaces dry, apply the adhesive
caulk to the lid recess and lip of the drum per the manufacturer's
procedure and set the FlowSorb gasket into the lid recess. After
allowing the caulk to set, install the drum lid and tighten the bolt
ring.



THEORETICAL FLOWSORB TREATMENT CAPACITY FOR TYPICAL CASES

Benzene
Toluene
Xylene

Case 1
Cone.

20ppb
40ppb
40ppb

Gallons

1.600,000

Case 2
Cone. Gallons

200 ppb i
400 ppb V 400,000
400 ppb J

Case3
Cone. Gallons
2 ppm-»
4 ppm 1 85,000
4 ppm J •

TCE
PCE

Case 4
Cone. Gallons

S 8 }'*"«"»
CaseS

Cone. Gallons

S8}"""

CaseG
Cone. Gallons
5ppm } 125.0004 ppm J

Phenol
Total SOC

Case?
Cone. Gallons
1 ppm 1 230.000

10 ppm J

CaseS
Cone, Gallons

10 ppm I50i000
100 ppm J

Case 9
Cone. Gallons

100 ppm I! Oiooo
1.000 ppm J

Each case represents a groundwater or wastewater stream that contains the combination of contaminants listed. The
treatment capacity indicates the total gallons of that particular water that may be treated before any of the specific
contaminants are present in the treated water as noted. Theoretical capacity based on 5 gpm. water at 70°F or less
and 165 pounds of Filtrasorb 300. Background TOC is less than 1 ppm except phenol cases as noted. Contaminants
reduced to < 5 ppb, except phenol case which is for 95% phenol reduction.

HOW TO ESTIMATE
FLOWSORB LIFE

The treatment table on this page lists the volume of water
that can be purified by the FlowSorb for typical contamination
situations. However, most applications involve a unique mixture
of organic chemical contaminants including some chemicals that
adsorb at different capacities or strengths. Please consult with
your Calgon Carbon Technical Sales Representative for more
information about carbon usage rates.

RETURN OF FLOWSORBS
Arrangements should be made at the time of purchase

regarding the future return of canisters containing spent carbon..

yed. The company will not
accept FlowSorbs for landfill, incineration or other means of
disposal.

SAFETY CONSIDERATIONS
It is unlikely that a worker would be able to physically enter

a FlowSorb canister. However, the following information and
precautions apply to a partially closed canister or situations
where carbon is to be removed from the canister and stored
elsewhere.

Wet or dry activated carbon preferentially removes oxygen
from air. Inclosed or partially closed containers, oxygen depletion
may reach hazardous levels. If workers must enter a vessel
containing carbon, appropriate sampling and work procedures
should be followed for potentially low-oxygen spaces - including
all applicable federal and state requirements.

CALGON CARBON LIQUID
PURIFICATION SYSTEMS

FlowSorb is a unit specifically designed for a variety of small
flow applications. Calgon Carbon Corporation offers a wide

'range of carbon adsorption systems and services for a greater
range of flow rates and carbon usages to meet specific
applications.



WARRANTY
There are no expressed or implied warranties - or any

warranty of merchantability or fitness - for a particular purpose
associated with the sale of this product.

LIMITATION OF LIABILITY
The Purchaser's exclusive remedy for any cause of action

' arising out of purchase and use of the FlowSorb, including but not
limited to breach of warranty.negligenceand/orindemnifications,
is expressly limited to a maximum of the purchase price of the
FlowSorb unit as sold. All claims of whatsoever nature shall be
deemed waived unless made in writing within forty-five (45) days
of the occurrence giving rise to the claim. In no event shall Calgon
Carbon Corporation for any reason be liable for incidental or
consequential damages, in excess of the purchase price of the
FlowSorb unit, loss of profits or fines imposed by governmental
agencies.

For information regarding incidents involving human and
environmental exposure, please call (412) 787-6700 and ask for
the Regulatory and Trade Affairs Department.

FLOWSORB PRESSURE DROP
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Application information provided in this bulletin is based upon theoretical data. Calgon Carbon Corporation
assumes no responsibility for the use of the information In this product bulletin.

If at any time our products or services do not meet your requirements or expectations, or if you would like to suggest any ideas for
improvement, please call us at 1-800-548-1999. From outside the U.S. please call +1-412-787-6700.

For detailed information on the products described in this bulletin, please contact one of our Regional Sales Offices
located nearest to you:

New Jersey
Bridgewater, NJ 08807
Tel (908)526-4646
Fax (908) 526-2467

Pennsylvania
Pittsburgh, PA 15230-0717
Tel (412)787-6700

800/4-CARBON
Fax (412) 787-6676

Illinois
Lisle, IL 60532
Tel (708)505-1919
Fax (708) 505-1936

California-North
San Mateo, CA 94404
Tel (415)572-9111
Fax (415) 574-4466

Texas
Houston, TX 77040-6071
Tel (713)690-2000
Fax (713) 690-7909

California-South
Carlsbad, CA 92008
Tel (619)431-5550
Fax (619) 431-8169

Latin America/Asia-Pacific
Pittsburgh, PA 15230-0717
Tel (412)787-4519
Fax (412) 787-4523

Canada
Calgon Carbon Canada, Inc.
Mississauga, Ontario
Canada L4V1N3
Tel (416)673-7137
Fax (416) 673-8883

Europe
Chemviron Carbon
Brussels, Belgium
Tel 32 2 773 02 11
Fax 32 2 770 93 94

CALGON
^___^-

CALGON CARBON CORPORATION
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Water Purification System

ASC-200

EASY TO INSTALL
AQUA-SCRUB™ adsorbers are
designed for fast and easy installa-
tion on any hard, flat surface. The
only hardware needed is properly
sized pipe or flexible hose for con-
nection to the inlet/outlet ports. It is
strongly recommended that a par-
ticulate filter be installed upstream
from the AQUA-SCRUB™ adsorber.

oo-
Series Connection Parallel Connection
for longer contact for higher flows

OUTLET
3/4" HOSE THREAD

INLET
3/4" HOSE THREAD

START-UP

Before beginning operation,
AQUA-SCRUB™ adsorbers must be
backfilled with water or liquid to be
treated, and allowed to stand over-
night to wet the carbon and elimi-
nate all air (entrapped air is the most.
:ommon cause of channeling).

PRESSURE DROP

34 1/2"

AQUA-SCRUB

_ 4

UJ

SPECIFICATIONS
Flow* gpm (max)
Pressure psig (max)
Temperature deg F (max)
Carbon Fill Volume (cu. ft.)
Cross Section (sq. ft.)
Shipping Weight (Ibs.)

CORROSION RESISTANCE
The combination of activated carbon
and many VOC's can cause severe
corrosion to metals, even stainless
steel. AQUA-SCRUB1" adsorbers are
designed to prevent these effects in
normal service.

MATERIALS OF
CONSTRUCTION

Vessel: Coated Carbon Steel
External Coating.

Powder Coat Enamel
Internal Coating: Polyethylene Lined
Piping: PVC

ASC-200-.75
10
12

120
6.5
3.0
250

•Note: actual equipment selection should be based on required retention time.

4 6
FLOW (GPM)

10

All information presented here is believed
to be reliable and in accordance with
accepted engineering practice. However,
Westates makes no warranties as to the
completeness of the information. Users
should evaluate the suitability of each
product to their own particular applica-
tion. In no case will Westates be liable
for any special, indirect, or consequential
damages arising from the sale, resale, or
mkmp nf imisuse or it

ACTIVATED
C A R B O N

^ S Y S T E M S

*-r>

,„,,_,.....,..-,_ _ . „„„., , ,„ ...
WESTATES CARBON, INC.

,™,, ££' "' CA 9°°4°E: (213) 722-7500
X (2(3| 722.8207 TWX. 9,0.321.2355
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Calculated ( guesstimated) amount of VOCs in the condensate.

From drawing Ml.2, landfill gas aatreatment system piping schematic, it appears that the
condensate going to the liquid phase carbon treatment is water vapor that condensed in the
landfill off-gas piping. If this is not correct, let me know.
The data I had to estimate the concentration of VOCs in the condensate was limited. In the
specifications 11240-7,2.2.1.1, Design Conditions, concentrations of VOCs are listed and total to
about 15 micrograms/liter. I don't know where these numbers came from. If these numbers are
actual leachate concentrations they may be a fair estimate of the concentrations of VOCs in the
condensate (i.e. the vapor in the landfill as measured in the soil gas sample will also be
approximately in equilibrium with the leachate ) A possible problem with this data is that the
concentrations are listed as ng/1. (IE-12). Analytical instruments can't measure them this
low. This may be a typo and the concentrations are actually micrograms/liter (IE-9). If
this is the case, the total concentration of VOCs is 15 micrograms/literl.

P

One way of independently guesstimating the concentration of VOCs in the condensate is to
flpfc

assume the concentration of the VOCs leaving the ground and entering the piping system are the
same concentration as VOCs found in the soil gas survey. Taking the highest number (12.2 ppb
(para. 3.4 on page 2-3 of the DA) and assume that the vapors and condensate are in equilibrium,
the concentration in the liquid phase can be estimated from Henry's law as follows:

\

P atm. = (H atm.) (X mole fract.)

Estimate the average Henry's constant for the VOCs to be 100 atm. ( very conservative as
Henry's Law Constant for TCE is about 500 atm.)

P atm. = 12.2 volumes of VOC/10E+9 volumes of gas = 1.22 El0-8 atm. VOC
t

X = P atm/H atm. = 1.22E10-8 atm. VOC/100 atm. = 1.22 E-10 mole fract

In a liter there are approx. 100 g-mole H2O/18 g H2O = 55.5 g-mole H2O/liter

(55.5) ( 1.22 E-10) ~= 6.8E-9 g mole VOC/liter

Assume the average molecular wt of the VOC's is 100 then:

(6.8E-9 g-mole VOC/liter) (100 g VOC/g-mole VOC) (1E6 mg VOC/g VOC) = .68 mg/liter
(680 micrograms/liter) of VOC in the condensate.

If we assume an average Henry's constant of 1000 atm. (tetrachloroethylene) instead of 100, the
concentration of VOCs in the condensate will be one tenth or 68 micrograms/liter. None of the

) numbers: 15 micrograms/liter or 15 ng/1 from 11240-7,2.2.1.1; 68 mg/1 or 680 micrograms/liter

4-



compare very well. Thus it is difficult to get a handle on the VOC concentration in the
condensate from the data I had. The worst case above is 0.68 mg/liter. This is fairly low. This
is why I suggested seeing if the POTW will accept it without treatment. (I don't have Section
01402 which outlines the POTW discharge requirements to check this). The specs suggest using
a 55-gallon size carbon unit. I suggest leaving a big enough footprint for installing a larger
carbon unit if it is needed ( or remove it of not needed) and putting it in a place where you can
easily get it in/out of the building. Design Analysis, page 3-27,3.3.2, Para 2 states that a pump
test will be conducted. I suggest you consider collecting vapor samples during the pump test to
analyze for VOCs. From this, the concentration of VOCs and sulfur species in the condensate
can be estimated. Check with the district chemist or with Jim Cheney at the CX form
information on how to collect VOC samples during the test. Special procedures are needed to
collect gases for sulfur species.

H2S Calculation

I thought I had some isothermal data on H2S adsorption. I can't find it so I e-mailed a request to
Calgon on Friday. As I recall, H2S does not adsorb very well on Carbon. The Landfill Off-Gas
Collection & Treatment System, ETL 1110-1-160 states that H2S concentrations can vary from^-> * «K t.. e*-; ' ^ <•-
II to 700 ppmv in landfill off-gas. If I use a guesstimate of 5 per cent H2S adsorbed on carbon
at equilibrium ( 5 Ib H2S on 100 Ib carbon) the following is the carbon usage:

(546 Ft3 gas/min) ( 700 ft3 H2S/1E6 ft gas) (Ib-mole H2S/-370 ft3 H2S) (34 Ib H2S/lb-mole
H2S) (1440 min/day) = 52 Ib H2S/day. @5% adsorption 52 Ib 75% = 1040 Ib carbon /day. 30
days of operation is 31,200 Ib carbon. Ouch! I hope this is wrong.

This is not very clearly written so call me if you have any questions. I will call you when I get
information back from Calgon on H2S adsorption.

Ed Mead
697-2576



APPENDIX H



REMEDIAL ACTION

HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA

APPENDIX H
HYDRAULIC/HYDROLOGIC DESIGN CALCULATIONS

TABLE OF CONTENTS

Title Page

HYDRAULIC DESIGN

CHANNEL & WATER SURFACE PROFILES (PLATES 1-4) H-2
SOIL LOSS -USLE- AVG. ANNUAL H-6
SOIL LOSS -MUSLE- 25 YEAR - 24 HOUR EVENT H-14

HYDROLOGIC DESIGN

SENSITIVITY ANALYSIS H-18
MODEL PARAMETER FOR KINEMATIC WAVE H-24
RAINFALL PROBABILITY H-37
KINEMATIC WAVE ROUTING COMPUTER PRINTOUT H-39
KINEMATIC WAVE ROUTING W/ MUSINGKUM-CUNGE CAP CHANNEL ROUTING H-42

COMPUTER PRINOUT
PLOT OF FLOWS H-45
RATIONALE METHOD H-55
USGS REGIONAL EQUATIONS H-61
COMPUTATIONS USING FINAL SIZES FOR PITS AND BORROW AREAS H-62
FIGURE 1, BASIN DEPICTION MAP H-65

H - 1



PLOT FILENAME - HIMCO.PLT
PLOT DRTE - 22 MflY

HEC-2 FtLENRME -
HEC-2 RUN DOTE -

•tcdnhnw.dat

768 ri766

64

-762

I
N

HIMCO SUPERFUND SITE
SOUTH CHANNEL

FINRL DESIGN RNRLYSIS
CHANNEL » WRTEH SURFflCE PROFILES

U.S. flRMY ENGINEER DISTRICT
CORPS OF ENGINEERS, OMflHfl, NEBRASKA

CEMRO-ED-HO MPY

5' BW C
E' BOTT

B' BOTT

SOUTH C

HANNEL TOP
DM WIDTH

DM WIDTH

HfiNNEL INV

PROFILE/ 'HIGH

J
(0

O
O

hu

z
0
M

t-
(E
>
UJu

1650 1800
DISTANCE IN FT



PLOT FILENAME - HIMCO.PLT

PLOT DATE - 22 MAY

HEC-2 FILENAME
HEC-2 RUN DATE

•tcdnHnw.dat

762

760

J
</)
E 758

756

754

752

750

748

NOTE; THIS IS t
T

R
P

N
C

E
L
R

K
E

 
E

N

-— — — '

. ——— ——— ——

MAGNIFICF

n

M

Z
G

S
T

R
T

-~— — -

- S' BW C

- G • BOTT

- E' BOTT

- SOUTH C

TION OF TV

:

0)

O

ID
<I /fn /

D /

U /

^

WNNEL TOP

)M WIDTH W

)M WIDTH W

•IANNEL INV

E LOWER Eh

/ /l

*"T1
j
M

0)

o
7
bl

S PROFILE/
J PROFILE/
:RT

D

/*

/

/

/

''LOW ROUGH

''HIGH ROUG

/

/

/ /

/

O.

J

1-
H

•nu

4ESS

•INESS

-̂ '̂

H

F
CHRNNEL

U.S
CORPS 0

C

n
o
M

ID
C
(9
7

B
E

Q
I

N

G)n
Z
O

S
T

H
T

IMCO SUPERFUND SITE
SOUTH CHRNNEL

INRL DESIGN RNRLYSIS
. * WPTER SURFRCE PROFILES
. ARMY ENGINEER DISTRICT
F ENGINEERS. OMAHA, NEBRASKA
EMRO-ED-HD MAY 1196

762

1 
»

 
N

i 
cn

 
tr

) 
00

 
IS

R
B

O
V

E
 

M
S

L
,

u
Ul
u.
z
HI

754 z

O
H
h
ff

Ul
752 J

UJ

750

748
<=(40 950 S60 980

DISTHN
1000

IN FT
/
*

T010 1020 1030 10 40

PL4



-f-
u
LJ
L.

Z
O
M
h
(E
>
LJ
J
LJ

766

764

J
(0
Z 762

LJ

Om
760

758

756

754

752

PLOT FILENAME - HIMCO.PLT
PLOT DflTE - 22 MAY

HEC-2 FILENAME -
HEC-2 RUN DATE -

•tcdnhnw.dot
6/21/96

B' BOTT
S' BOTT
E' BOTT
EAST CH

DM WIDTH W
)M WIDTH W

3M WIDTH C
)NNEL INVE

PROFILEX'LOW ROUGH JESS
3 PROFILEX'HIGH ROUGHNESS
4ANNEL TOP
*T

766

u»
u

t-a
0)

HIMCO SUPERFUND SITE
ERST CHRNNEL

FINAL DESIGN ANALYSIS
CHANNEL » WATER SURFACE PROFILES

U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS. OMAHA. NEBRASKA

CEMRO-eO-HD MAY

'64

'62

760

758

756

754

752
1050 1200 1350 1500 1650 1800

DISTflNCE IN FT
1950 2100 2250 2400 2550

PLflTE

J
0)
I.
LJ
>
0
00
(E

I-
y
LJ
L

Z
0
M

h
<E
>
uJ
LJ



PLOT FILENAME - HIMCO.PLT
PLOT DATE - 22 MAY

HEC-2 FILENAME
HEC-2 RUN DATE

•lcdnhnw.dat
- 5/21/96

762

NOTE:

_

THIS IS F

_-~--"̂ =-

. __

MRGNIFICf

10

an

Z
Q
H

<r
h
0)

^_ -

0
O
M

nan
Qzu

X
/

\

- S • BOTT

- S ' BOTT

- E ' BOTT

E.P13 1 Ult

TION OF Tt

s

/

\

)M WIDTH W

)M WIDTH W

)M WIDTH C

innbLrf i nivt

E LOWER EC

^f

X
X
- J

/,\
zu

} PROFILE/

i PROFILE/

•IANNEL TOP

IT

0

,

/

/ S
Xr//

'' /

'LOW ROUGH

'HIGH ROUG

'
/

^^ /

//
LI

G_j
0

H

t-
M

Xu

>IESS
•INESS

_ —— —— _

^^

_ ——— ——— ——

— • — ———— ——

a
c
H

ac
(9

M

(9
U
ffl

B
fll
*
B
B

O
M

t-

I

H
10

HIMCO SUPERFUND SITE
EAST CHANNEL

FINAL DESIGN ANALYSIS
CHANNEL » WATER SURFACE PROFILES

U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS, OMAHA, NEBRASKA

CEMRO-EO-HD MAY 1 1S6

762

760

J
0)

758 Z

y
o
CD
<L

756 |_
yy
L

z
754

O
w

C

y
752 Jy

750

748

760

758

756

754

752

750

748
940 960 CI80

DISTflNi
990

, IN FT
1000 1010 1020 1030 1040PLFU4



OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS
PROJECT SHEET NO / OF
ITEM BY

CHKD. BY DATE

TMC we£- f- -

r

MRO Form 1550,1 DEC 83 ,4 - <,U.S.G.P.O, ,993-556-577



OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS
PROJECT SHE
ITEM B

CHKD. BY
DATE
DATE

MRO Form 1550, 1 DEC 83 \J -r< •Cr U.S.G.P.O.: 1993-SS6-S77



SHEET AND RILL EROSION (cont.)
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SHEET AND RILL EROSION (cont.)

Erosion Control Practice Factor, P

The erosion control practice factor is defined as the ratio of
soil loss with a given surface condition to soil loss with up and down
hill plowing. This factor has significance mainly for disturbed areas.
For agricultural land, P is used to describe plowing and tillage
practices. For construction areas, P is used to describe the change in
roughness of the soil surface due to grading. For undisturbed land, use
P = 1. For other cases use the following guidelines:

________Surface Condition____________________P Value
Compacted and smoothed ' 1.3
Track marks or furroughs oriented downslope 1.2
Track marks or furroughs oriented across slope 0.9
Straw punched with sheeps foot roller 0.9
Rough, irregular grading 0.9
Loose soil to a 12 inch depth 0.8

I

I

I

I

I

I
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SHEET AND RILL EROSION (cont.)

Table 2 Values of LS for various lengths and slopes.
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SHEET AMD RILL EROSION (cont.)
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ID ELKHART. INDIANA
ID HIMCO DUMP SUPERFUND SITE
ID SOUTH & WEST PORTION, CAP AND OFF SITE DRAINAGE
ID INFLOW TO WEST BORROW AREA, 1 APRIL DIMENSIONS
ID KINEMATIC WAVE ROUTING
ID M.E. NELSON
ID US ARMY CORPS OF ENGINEERS
ID APR 1996
ID HIGH WATER TABLE. ASSUME START WS AT 758.3 WITH FLOW TO WEST
ID MUSKINGUM-CUNGE IN CAP CHANNELS
ID 25-YEAR RAINSTORM
*DIAGRAM
*

IT 5 01JAN97 0005 400
10 1
*

KK 81
KM NORTHEAST DRAINAGE THROUGH 24" CMP UNDER NAPONEE STREET EXTENSION
PH 0.64 1.32 2.41 2.60 2.80 3.30 3.80 4.50
LU 0.30 3.00 5
BA 0.172
UK 300 .017 .700 100
RD 2500 0.0032 .500 TRAP 3 1 NO
ZW A=NORTHEAST OFFSITE C=FLOW*
KK B2
KM NORTH DRAINAGE THROUGH 18" CMP UNDER NAPONEE STREET EXTENSION
LU 0.30 3.25 3
BA 0.291
UK 300 0.010 .700' 100
RD 5478 0.0024 .600 TRAP 2.5 1 YES
ZW A=NORTH OFF SITE C=FLOW*
KK B3
KM NORTHWEST DRAINAGE THROUGH 18" CMP UNDER NAPONEE STREET EXTENSION
BA .044
LU 0.30 2.50 2 t
UK 300 0.0067 .600 100
RD 1528 0.0026 .200 TRAP 2 1 NO
ZW A=NORTHWEST OFF SITE C=FLOW
*

KK PTB
KM COMBINE RUNOFF FROM NORTHERN OFFSITE DRAINAGES
HC 2
ZW A=OFFSITE COMBO OFLOW
*
KK B4
KM SOUTH SIDE OF CAP
BA .0287
LU 0.1 0.05 1
UK 300 0.058 .400 100
RD NO
RC .1 .045 .1 1560 .0026
RX 1002 1006 1010 1026 1031 1047 1051 1055
RY 12 11 10 6 6 10 11 12
ZW A=SOUTH CAP C=FLOW
*

KK B5
KM WEST SIDE OF CAP
BA .0035
UK 300 0.096 .155 100
RD 20 .01 .04 TRAP 1 100 i "0 *
ZW A=WEST C=FLOW I i



KK B6
KM WEST BORROW PIT
BA .0282
LU .30 5.00 1 0 0 100
UK 300 0.02 .400 10
UK 300 0.300 .050 90
RD 616 0.0024 .400 TRAP 1 50 NO
ZW A=UEST BORROW PIT OFLOW
*
KK PTC
KM COMBINED INFLOW INTO WEST BORROW PIT
HC 4
ZW A=INBORROW C=FLOW
*
KK DAM
KM BORROW PIT ACTING AS A RESERVOIR
RS 1 STOR
SA 18.75 19.61
SE 758.2 759.0
SQ 0 21 75
SE 758.2 758.7 759.0
ZW A=BORROW PIT C=»STORAGE
ZW A=BORROW PIT C=STAGE
ZW A=BORROW PIT C=FLOW*
zz

O
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ID ELKHART, INDIANA
ID HIMCO DUMP SUPERFUND SITE
ID EAST AND NORTH PORTION. CAP AND OFF SITE DRAINAGE
ID INFLOW TO EAST QUARRY USING 1 APRIL DIMENSIONS
ID KINEMATIC WAVE ROUTING WITH MUSKINGKUM-CUNGE CAP CHANNEL ROUTING
ID M.E. NELSON
ID US ARMY CORPS OF ENGINEERS
ID APR 1996
ID HIGH WATER TABLE, ASSUME START WS AT 756.1
ID 25-YEAR RAINSTORM
*DIAGRAM*
IT 5 01JAN97 0005 400
10 1*
KK A1 '
KM SOUTHEAST PORTION OF CAP UPSTREAM OF ACCESS ROAD CULVERT
PH 0.64 1.32 2.41 2.60 2.80 3.30 3.80 4.50
LU 0.10 0.05 0
BA .0059
UK 300 .058 .400 100
RD NO
RC .1 .045 .1 500 .003
RX 1002 1006 1010 1026 1031 1047 1051 1055
RY 12 11 10 6 6 10 11 12
ZW A=CAP UPSTREAM OF CULVERT C-FLOW

KK A2
KM EAST PORTION OF
LU 0.10
BA 0.010
UK 267
RD
RC .1
RX 1002
RY 12

0.05

0.097

.045
1006

11

CAP AND
10

.400

.1
1010

10

ROAD DITCH

100

1060
1026

6

.0019
1031 1047 1051

6 10 11

YES

1055
12

ZW A=EAST CAP C=FLOW*
KK A3
KM EAST OFFSITE AREA UPSTREAM OF 30" RCP
LU 0.30 2.50 15
BA 0.100
UK 300 0.0067 .600 100
RD 2920 0.0044 .200 TRAP 3 1
ZW A=EAST OFF SITE ABOVE 30 CULVERT C=FLOW*
KK A4
KM RUNOFF FROM NORTH SIDE OF CAP
LU 0.1 0.05 0.0
BA .0362
UK 300 0.063 .400 100
RO 643 .0008 .045 TRAP 0 50
ZW A=NORTH CAP C=FLOW

KK
KM
LU
BA
UK
RD

A5
RUNOFF
0.30
0.01
300
400

FROM SMALL
2.50

0.0067
0.0125

NORTH
15

.400

.045

EAST OFF

100

SITE

TRAP

THROUGH 15"

2

RCP

1
ZW A=NORTHEAST OFFSITE C=FLOW
*

KK A6



KM QUARRY AND IMMEDIATE SURROUNDINGS
LU 0.30 5.00 1 0 0 100
8A 0.040
UK 300 0.040 .400 32
UK 300 .300 .050 68
RD 736 0.0027 .060 TRAP 0 50
ZW A=QUARRY C=FLOW
*

KK PTA
KM COMBINE RUNOFF FROM APT & NCAP AS FLOW INTO GRAVEL PIT
HC 5
ZW A=INPIT C=FLOW*
KK DAM
KM QUARRY ACTING AS A RESERVOIR
RS 1 STOR
SA 16.55 17.52 18.60
SE 756.1 757 758
SQ .0 .1
SE 754 760
ZW A=QUARRY C=STORAGE
ZW A=QUARRY C=STAGE
ZW A=QUARRY C=FLOW*
zz

\—S
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40- NORTH CAP DISCHARGES IN CHANNEL, 25 YEAR STORM
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50- NORTH CAP DISCHARGES IN CHANNEL, 50 YEflR STORM
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70- OFF-SITE DRAINAGE AND QUARRY AREA DRAINAGE
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1. STAAD PLANE
2. *
3. * TRANSVERSE RIGID FRAME
4. *
5. UNITS FEET KIPS
6. JOINT COORDINATES
7. 1 0 0 0
8. 2 0 10 0
9. 3 34 10 0
10. 4 34 0 0
11. MEMBER INCIDENCES
12. 1 1 2 3
13. MEMBER PROPERTIES
14. 1 3 TA ST W12X35
15. 2 TA ST W16X26
16. CONSTANTS
17. E STEEL ALL
18. SUPPORTS
19. 14 PINNED
20. *
21. LOADING 1 DL+LL+SWAY
22. MEMBER LOAD
23. 2 UNI GY -0.15
24. JOINT LOAD
25. 2 3 FY -7.5
26. 2 FX 2.8
27. *
28. LOADING 2 UPLIFT+SWAY
29. MEMBER LOAD
30. 2 UNI Y 0.14
31. JOINT LOAD
32. 2 3 FY 7.5
33. 2 FX 2.8
34. *
35. PERFORM ANALYSIS

P R O B L E M S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 4 / 3 / 2
ORIGINAL/FINAL BAND-WIDTH = 1 / 1
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM =
SIZE OF STIFFNESS MATRIX = 48 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE = 12. Ol/ 29.6 MB, EXMEM = 15.00 MB

++ PROCESSING ELEMENT STIFFNESS MATRIX. 9:12:40
++ PROCESSING GLOBAL STIFFNESS MATRIX. 9:12:40
++ PROCESSING TRIANGULAR FACTORIZATION. 9:12:40
++ CALCULATING JOINT DISPLACEMENTS. 9:12:40
++ CALCULATING MEMBER FORCES. 9:12:42



36. PRINT SUPPORT REACTIONS

SUPPORT REACTIONS -UNIT KIPS FEET STRUCTURE TYPE = PLANE

FORCE-Y FORCE-Z MOM-X MOM-Y

************** END OF LATEST ANALYSIS RESULT **************

37. PRINT MEMBER FORCES

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE — KIPS FEET

2MB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y

MOM Z

1
2
1
2

-0.22
-2.51
-2.58
-0.29

9.23
-10.70
10.87
-9.06

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

MOM-Z

1
2

1

2

1

2

1
2
1
2

2
3
2
3

3
4
3
4

9.23
-9.23

-10.70
10.70

2.58
-2.58
0.29

-0.29

10.87
-10.87
-9.06

9.06

0.22
-0.22
2.51

-2.51

1.73
3.37

-3.20
-1.56

2.58
-2.58

0.29
-0.29

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
2.15
0.00

25.12

-2.15
-25.85
-25.12
-2.88

25.85
0.00
2.88
0.00

r-s
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6A

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

S
i;
*
*
*
U]
Jl
1
6
M
1
M
1
5
O
E
B]
SI
1
*
IX
M]
5
5
5
5
7
J(
5
*
IX
va
5
5
5
5
7
J(
5
PI

STAAD PLANE
INPUT WIDTH 72

LONGITUDINAL RIGID FRAME

0. ; 3
10. 0.;

UNIT FEET KIP
JOINT COORDINATES
0. 0. 0.; 2 20. 0.
20. 10. 0.; 7 40.

MEMBER INCIDENCES
1 5; 2 2 6; 3 3 7;

MEMBER PROPERTY AMERICAN
TO 4 TABLE ST W12X35
TO 7 TABLE ST W12X19

CONSTANTS
E STEEL ALL
BETA 90 MEMBER 1 TO 4
SUPPORTS
TO 4 PINNED

40,
8

0.
60.

0.;
10.

4
0,
60. 0. 0.; 5 0. 10. 0.

4 4 8 ; 5 5 6 ; 6 6 7 ; 7 7 8

-2
-2
-2,
-2

LOAD 1 DL+LL+SWAY
MEMBER LOAD

TO 7 CON Y
TO 7 CON Y
TO 7 CON Y
TO 7 CON Y
CON Y -2.5 19.999

JOINT LOAD
FX 1.62

LOAD 2 UPLIFT+SWAY
MEMBER LOAD
TO 7 CON Y 2.5 0.
TO 7
TO 7

5 0.001 0.
5 5. 0.
5 10. 0.
5 15. 0.

0.

. 0.
CON Y 2.5 5. 0.
CON Y 2.5 10. 0.

TO 7 CON Y 2.5 15. 0.
CON Y 2.5 20. 0.

JOINT LOAD
FX 1.62

PERFORM ANALYSIS

P R O B L E M S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 8 / 7 / 4
ORIGINAL/FINAL BAND-WIDTH = 4 / 2
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM =
SIZE OF STIFFNESS MATRIX = 112 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE = 12.Ol/ 29.6 MB, EXMEM = 15.00 MB

16



++ PROCESSING ELEMENT STIFFNESS MATRIX. 9:13:18
++ PROCESSING GLOBAL STIFFNESS MATRIX. 9:13:18
++ PROCESSING TRIANGULAR FACTORIZATION. 9:13:18
++ CALCULATING JOINT DISPLACEMENTS. 9:13:18
++ CALCULATING MEMBER FORCES. 9:13:19

41. PRINT SUPPORT REACTIONS

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z

1
2
1
2
1
2
1
2

0.01
-0.92
-0.54
-0.29
-0.33
-0.58
-0.76
0.17

5.19
-4.30
10.89

-10.87
10.58

-11.18
5.84

-6.15

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

************** END OF LATEST ANALYSIS RESULT **************

X



42. PRINT MEMBER FORCES ALL

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE — KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

1
2

1

2

1

2

1

2

1

2

1

2

1

2

1
5
1
5

2
6
2
6

3
7
3
7

4
8
4
8

5
6
5
6

6
7
6
7

7
8
7
8

5.19
-5.19
-4.30

4.30

10.89
-10.89
-10.87

10.87

10.58
-10.58
-11.18

11.18

5.84
-5.84
-6.15

6.15

1.63
-1.63
0.70

-0.70

1.09
-1.09
0.41

-0.41

0.76
-0.76
-0.17

0.17

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

5.19
4.81

-4.30
-5.70

6.08
3.92

-5.17
-4.83

6.66
5.84

-6.35
-6.15

0.01
-0.01
^-0.92
0.92

-0.54
0.54

-0.29
0.29

-0.33
0.33

-0.58
0.58

-0.76
0.76
0.17

-0.17

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
-0.12
0.00
9.21

0.00
5.42
0.00
2.86

0.00
3.28
0.00
5.83

0.00
7.63
0.00

-1.70

0.00
0.00
0.00
0.00

O.OO
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.12
-21.26
-9.21
23.30

15.85
-19.17
-26.16
22.86

15.89
-7.63

-28.69
1.70
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APPENDIX K
ELECTRICAL DESIGN CALCULATIONS
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PAGE

US
CORPS
OMAHA,

OF
ARMY

ENGINEERS
NEBRASKA

BSD INC. LIGHTING PROGRAM

PROJECT:
CLIENT:
DATE:

DESIGNER:

HIMCO Dump
EPA

13 Dec 1995

R.T.L.

GENERAL PROJECT INFORMATION:

PROJECT LOCATION: Elkhart, IN

DEFAULT HEIGHT OF CEILING CAVITY: 1.00

DEFAULT HEIGHT OF ROOM CAVITY: 5.50

DEFAULT HEIGHT OF FLOOR CAVITY: 2.50

DEFAULT PERCENT CEILING REFLECTANCE: 75

DEFAULT PERCENT WALL REFLECTANCE: 10

DEFAULT PERCENT FLOOR REFLECTANCE: 20

DEFAULT DIRT DEPRECIATION FACTOR: 80

***** LIGHTING FIXTURE CALCULATIONS BY ELITE SOFTWARE DEVELOPMENT INC *****
US ARMY OMAHA. NEBRASKA
HIMCO Dump 13 Dec 1995
*********************** FIXTURE REQUIREMENTS REPORT ***********************

ROOM NO. AND NAME
FIX. DESCRIPTION
FIX. MANUFACTURER
FIX. CATALOG NO.

process
304B (150WATT)
LITHONIA DOWNLIGHTN
GC-15-150S

process
304C (100WATT)
LITHONIA DOWNLIGHTN
GC15-100S

#TIMES HCC HRC HFC
LENGTH CCR RCR FCR
WIDTH PC PW PF
AREA PCC PFC PFM

1 1.00 5.50 2.50
. 60.00 0.25 1.38 0.63

30.00 75.00 10.00 20.00
1800.00 67.90 16.38 0.984

1 1.00 5.50 2.50
60.00 0.25 1.38 0.63
30.00 75.00 10.00 20.00

1800.00 67.90 16.38 0.984

LLD
LDD
TBF
LLF

95
80
100
76

95
80
100
76

S/MH.
#F/ROW
# ROWS
COEF.U

1.40
2

3.00
50.34

1.40
2

5.00
50.34

LUMEN
#LAMP
WATTS
W/SF.

16000
1

1260
0.70

9500
1

1500
0.83

D-FC.
D-FIX
I -FIX
I-FC.

20.00
5.98
6.00
20.07

20.00
10.07
10.00
19.86
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HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA, NEBRASKA

DATE: 4 JAN 96
TIME: 2 30 PM

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL, INTERPRETATION
AND APPLICATION BY A REGISTERED ENGINEER ONLY

DAPPER ( DEMAND LOAD ANALYSIS MINI/MICRO VERSION 4.0 )
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
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DATE: 4 JAN 96 TIME: 2 30 PM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA_____________________________

LOAD SUMMARY

LOAD SCHEDULE FOR 10 SOURCE
SOURCE OF PWR **** SOURCE BUS

12470. VOLTS LINE TO LINE

ITEM DESCRIPTION *

BRANCH LOADS
50 Tl PRIMARY

TOTALS

LOAD SCHEDULE FOR
SOURCE OF PWR
ITEM DESCRIPTION *

BRANCH LOADS
100 Tl SECOND

TOTALS

LOAD SCHEDULE FOR
SOURCE OF PWR
ITEM DESCRIPTION *

BRANCH LOADS
1000 PANEL MDP

TOTALS

LOAD SCHEDULE FOR
SOURCE OF PWR
ITEM DESCRIPTION *

END USE LOADS
5 SPARE
9 MOTOR LOADS
10 LARGEST MOTOR
BRANCH LOADS
1010 T2 PRIMARY

TOTALS

CONNECTED LOAD
KVA AMPS

111.4 5.2
111.4 5.2

50 Tl PRIMARY
10 SOURCE
CONNECTED LOAD
KVA AMPS

111.4 5.2
111.4 5.2

100 Tl SECOND
50 Tl PRIMARY
CONNECTED LOAD
KVA AMPS

111.4 134.0
111.4 134.0

1000 PANEL MDP
100 Tl SECOND
CONNECTED LOAD
KVA AMPS

-13 . 2 15.9
56.0 67.3
31.7 38.1

10.7 12.9
111.4 134.0

* DEMAND
KVA

103.3
103.3

* DEMAND
KVA

103.3
103.3

* DEMAND
KVA

103.3
103.3

* DEMAND
KVA

6.6
56.0
31.7

9.2
103.3

LOAD
AMPS

4.8
4.8

LOAD
AMPS

4.8
4.8

LOAD
AMPS

124.2
124.2

LOAD
AMPS

7.9
67.3
38.1

11.1
124.2

* DESIGN
KVA

114.6
114.6

12470. VOLTS

* DESIGN
KVA

114.6
114.6

480. VOLTS

* DESIGN
KVA

114.6
114.6

480. VOLTS

* DESIGN
KVA

8.3
56.0
39.6

11.2
114.6

LOAD
AMPS

5.3
5.3

LINE TO

LOAD
AMPS

5.3
5.3

LINE TO

LOAD
AMPS

137.8
137.8

LINE TO

LOAD
AMPS

9.9
67.3
47.7

13.5
137.8

* %
P F

-81.6
-81.6

LINE

* %
P F

-81.6
-81.6

LINE

* %
P F

-81.6
-81.6

LINE

* %
P F

-85.0
-80.0
-80.0

-90.8
-81.6
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\ DATE: 4 JAN 96 TIME: 2 30 PM PAGE
j HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA___________________________

LOAD SUMMARY

LOAD SCHEDULE FOR 1010 T2 PRIMARY
SOURCE OF PWR 1000 PANEL MDP

480. VOLTS LINE TO LINE

ITEM DESCRIPTION *

BRANCH LOADS
1050 T2 SECOND

TOTALS

LOAD SCHEDULE FOR
SOURCE OF PWR
ITEM DESCRIPTION *

BRANCH LOADS
1055 PANEL RCP

TOTALS

CONNECTED LOAD
KVA

10.7
10.7

1050 T2
1010 T2

AMPS

12.9
12.9

SECOND
PRIMARY

CONNECTED LOAD
KVA

10.7
10.7

AMPS

29.7
29.7

* DEMAND
KVA

9.2
9.2

* DEMAND
KVA

9.2
9.2

LOAD
AMPS

11.1
11.1

LOAD
AMPS

25.6
25.6

* DESIGN
KVA

11.2
11.2

208. VOLTS

* DESIGN
KVA

11.2
11.2

LOAD
AMPS

13.5
13.5

LINE

LOAD
AMPS

31.2
31.2

* %
p F

-90.8
-90.8

TO LINE

* %
P F

-90.8
-90.8

LOAD SCHEDULE FOR 1055 PANEL RCP
SOURCE OF PWR 1050 T2 SECOND

208. VOLTS LINE TO LINE

ITEM DESCRIPTION *

END USE LOADS
1 GENERAL LOADS
2 LIGHTING
3 RECEPTACLES
5 SPARE
7 CONTROLS
9 MOTOR LOADS
10 LARGEST MOTOR

CONNECTED
KVA

1.3
1.3
1.6
3.0
1.5
1.2
1.1

LOAD *
AMPS

3.5
3.5
4.4
8.3
4.2
3.2
3.1

DEMAND
KVA

1.3
1.3
1.6
1.5
1.5
1.2
1.1

LOAD
AMPS

3.5
3.5
4.4
4.2
4.2
3.2
3.1

* DESIGN
KVA

1.6
1.6
2.0
1.9
1.9
1.2
1.4

LOAD
AMPS

4.3
4.4
5.6
5.2
5.2
3.2
3.9

* %
P F

100.0
-95.0
-90.0
-85.0
-90.0
-80.0
-80.0

TOTALS 10.7 29.7 9.2 25.6 11.2 31.2 -90.8
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DATE: 4 JAN 96 TIME: 2 30 PM
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

PAGE

***************************

LOAD BUS 10 SOURCE
LOAD DESCRIPTION
TYPE
1 GENERAL LOADS

2 LIGHTING

3 RECEPTACLES

5 SPARE

7 CONTROLS

9 MOTOR LOADS

10 LARGEST MOTOR

TOTAL LOADS

UNITS

KW
KVAR
KVA

KW
KVAR
KVA

KW
KVAR
KVA

KW
KVAR
KVA

KW
KVAR
KVA

KW
KVAR
KVA

KW
KVAR
KVA

KW
KVAR
KVA
% PF

SOURCE LOAD SUMMARY
***********************

CONNECTED
LOAD

1.3
.0

1.3

1.2
-.4
1.3

1.4
-.7
1.6

13.8
-8.5
16.2

1.3
-.7
1.5

46.6
-34.9
58.2

25.4
-19.0
31.7

91.0
-64.3
111.4
81.7

LAGGING

DEMAND
LOAD

1.3
.0

1.3

1.2
-.4
1.3

1.4
-.7
1.6

6.9
-4.3
8.1

1.3
-.7
1.5

46.6
-34.9
58.2

25.4
-19.0
31.7

84.1
-60.0
103.3
81.4

LAGGING

****************************

12470. VOLTS LINE TO LINE
DESIGN
LOAD

1.6
.0

1.6

1.5
-.5
1.6

1.8
-.9
2.0

8.6
-5.3
10.1

1.7
-.8
1.9

46.6
-34.9
58.2

31.7
-23.8
39.6

93.5
-66.2
114.6
81.6

LAGGING

POWER FACTOR
%

100.0 UNITY

95.0 LAGGING

^
90.0 LAGGING

85.0 LAGGING

90.0 LAGGING

80.0 LAGGING

80.0 LAGGING

>
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DATE: 4 JAN 96 TIME: 2 30 PM
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

PAGE

LOAD DEMAND TABLE
LOAD DESCRIPTION

1
2
3
4
5
6
7
8
9
10

GENERAL LOADS
LIGHTING
RECEPTACLES
OFFICE EQUIP
SPARE
STANDBY LOADS
CONTROLS
CAPACITORS
MOTOR LOADS
LARGEST MOTOR

LOAD
TYPE

Z
K
K
Z
Z
K
Z
Z
K
K

FIRST
KVA

ALL
ALL
10.
ALL
ALL
ALL
ALL
ALL
ALL
ALL

%

100.
100.
100.
100.
50.
100.
100.
100.
100.
100.

KVA

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

%

100.
100.
50.
100.
50.
100.
100.
100.
100.
100.

KVA

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

%

100.
100.
50.
100.
50.
100.
100.
100.
100.
100.

PF

100.
-95.
-90.
-85.
-85.
-85.
-90.

.

-80.
-80.

DESIGN

0
0
0
0
0
0
0
0
0
0

FACT

1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.35
1.00
1.25

NOTES: LOAD TYPE 10 PROVIDES TRANSFER FUNCTION TO LOAD TYPE 9
DEMAND AND DESIGN FACTORS APPLIED AT EACH LOAD BUS
AND ALL LOAD TOTALS ARE POWER FACTOR CORRECTED

Appendix K - Page 6



HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA____________________

DATE:
TIME:

13 DEC 95
08 30 AM

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL,
AND APPLICATION BY A REGISTERED ENGINEER ONLY

INTERPRETATION

DAPPER (SIZE FEEDERS AND TRANSFORMERS MINI/MICRO VERSION 4.0 )
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
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DATE:13 DEC 95 TIME:08 30 AM PAGE

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA______________________

FEEDER AND TRANSFORMER STUDY CRITERIA

FEEDERS AND TRANSFORMERS TO BE SIZED
MASTER FILE WILL NOT BE UPDATED

BRANCH VOLTAGE DROP CRITERIA 2.00

VOLTAGE DROP CALCULATIONS PRESENTED HERE IN ARE PRELIMINARY
EXECUTE VOLTAGE DROP AND LOAD FLOW STUDY FOR MORE COMPLETE RESULTS

PRIMARY/SECONDARY TRANSFORMER FDRS SIZED AT 125. % OF TX FULL LOAD RATING
*** NOTICE *** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE

BRANCH FROM 100 Tl SECOND TO 1000 PANEL MDP
TR KVA: 118.1 TR FLA: 142.1
MINIMUM FEEDER AMPACITY: 177.6

*** NOTICE *** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE
BRANCH FROM 1000 PANEL MDP TO 1010 T2 PRIMARY
TR KVA: 15.0 TR FLA: 18.0
MINIMUM FEEDER AMPACITY: 22.6

*** NOTICE *** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE
BRANCH FROM 1050 T2 SECOND TO 1055 PANEL RCP
TR KVA: 15.0 TR FLA: 41.6
MINIMUM FEEDER AMPACITY: 52.0
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DATE:13 DEC 95 TIME:08 30 AM PAGE

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA______________________

FOR MISSING DATA, DAPPER DEFAULTS TO THE FOLLOWING VALUES
FEEDER INSULATION:
FEEDER INSULATION:
CIRCUIT DATA:
CIRCUIT DATA:

THWN
XLP

FEEDER TYPE:
DUCT TYPE:
TRANSFORMER TYPES: DT
PERCENT TAP: 0.0
PRIMARY CONNECTIONS:
SECONDARY CONNECTIONS:

0 DEFAULT VALUES USED IN

0-600 VOLTS
601-15000 VOLTS
4 WIRE, NO GROUND
3 WIRE, NO GROUND FOR
DELTA AND WYE XFORMERS
COPPER
METALLIC RACEWAY
DRY TYPE
NO TAP SET
DELTA
WYE-GROUNDED
THIS REPORT
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DATE:13 DEC 95 TIME:08 30 AM PAGE

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA______________________

FEEDER SCHEDULE DATE:13 DEC 95

FEEDER ROUTING FEEDER
NO NAME VOLTAGE

FROM 10 SOURCE 12470.

TO 50 Tl PRIMARY

FROM 100 Tl SECOND 480.

TO 1000 PANEL MDP

FROM 1000 PANEL MDP 480.

TO 1010 T2 PRIMARY

FROM 1050 T2 SECOND 208.

TO 1055 PANEL RCP

RACEWAY
QTY DESCRIPTION

FEEDER DESCRIPTION
QTY SIZE INSUL GRND

FDR
LENGTH

( 1) 2 1/2" C ( 3) 6 C XLP 8 450

( 1) 2" C RG ( 4) 3/0 C THWN 6 35

{ 1) 1/2" C RG ( 3) 10 C TW 10 25

( 1) 1 1/4" C RG ( 4) 6 C TW 8 20
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DATE:13 DEC 95 TIME.-08 30 AM PAGE

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA______________________

FEEDER EVALUATION

FEEDER ROUTING
NO NAME

FROM

TO

FROM

TO

FROM

TO

FROM

TO

10

50

100

1000

1000

1010

1050

1055

SOURCE

Tl PRIMARY

Tl SECOND

PANEL MDP

PANEL MDP

T2 PRIMARY

T2 SECOND

PANEL RCP

EXTG %
VD

12470.

.01

480.

.21

480.

.18

208.

.33

QTY
/PH

SIZE
FOR

FEEDER
MAT

DESCRIPTION DESIGN
INSUL AMBIENT LOAD

FEEDER
RATING

1 6 CU XLP 30. 5.A 90. A

1 3/0 CU THWN 30. 138 .A 200. A

1 10 CU TW 30. 14 .A 30. A

1 6 CU TW 30. 32.A 55. A
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DATE:13 DEC 95 TIME:08 30 AM PAGE

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA_______________ __

TRANSFORMER SCHEDULE DATE:13 DEC 95

LOCATION DESCRIPTION
BUS NO. NAME

FROM 50 Tl PRIMARY
TO 100 Tl SECOND

DESIGN LOAD: 115.0

FROM 1010 T2 PRIMARY
TO 1050 T2 SECOND

DESIGN LOAD: 11.7

VOLTAGE
LEVELS

12470.
480.

KVA

480.
208.

KVA

CONN
CODE

D
YG

D
YG

PCT
TAP

.0

.0

TRANSFORMER DESCRIPTION

TYPE: OA SIZE:
DESCRIPTION: OIL TO AIR

4.49 %Z NOM. RATING:

TYPE: DT SIZE:
DESCRIPTION: DRY TYPE

2.78 %Z NOM. RATING:

118.1 KVA

112.5 KVA

15 . 0 KVA

15.0 KVA
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HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA____________________

DATE: 13 DEC 95
TIME: 08 30 AM

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY

DAPPER ( SHORT CIRCUIT PROGRAM MINI/MICRO VERSION 4.0 )
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
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DATE:13 DEC 95 TIME:08 30 AM PAGE 2
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

______________________CONTRIBUTION DATA___________________
C O N T R I B U T I O N V O L T A G E B A S E
FROM NAME______NO NAME__________L-L________MVA_______XD" (PU)______X/R_______

SOURCE 10 SOURCE 12470. 3P-KA: 4.630 30.0
TYPE: UTILITY 1P-KA: .278 30.0

POS SEQUENCE IMPEDANCE (100 MVA BASE) .03331 + J .99944 PER UNIT
ZERO SEQUENCE IMPEDANCE (100 MVA BASE) 1.59911 + J 47.97340 PER UNIT

B-2 1000 PANEL MDP 480. .030 .25000 15.0
TYPE: IND. MOTOR kw/HP: 30. RPM: 1800.

POS SEQUENCE IMPEDANCE (100 MVA BASE) 55.55556 + J 833.33340 PER UNIT

B-l 1000 PANEL MDP 480. .030 .25000 15.0
TYPE: IND. MOTOR kw/HP: 30. RPM: 1800.

POS SEQUENCE IMPEDANCE (100 MVA BASE) 55.55556 + J 833.33340 PER UNIT

o
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DATE.-13 DEC 95 TIME:08 30 AM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

F E E D E R D A T A
FEEDER FROM
NO NAME

FEEDER TO
NO NAME

QTY
/PH

VOLTS
L-L

LENGTH
FEET

FEEDER
SIZE TYPE

DESCRIPTION
DUCT INSUL

10 SOURCE
POS SEQ Z
0 SEQ Z

50 Tl PRIMARY 1 12470. 450.
.1600 + J .0540 OHMS/M FEET
.2543 + J .1373 OHMS/M FEET

100 Tl SECOND 1000 PANEL MDP 1 480.
POS SEQ Z .0640 + J .0497 OHMS/M FEET
0 SEQ Z .2017 + J .1224 OHMS/M FEET

1000 PANEL MDP 1010 T2 PRIMARY 1 480.
POS SEQ Z .8110 + J .0754 OHMS/M FEET
0 SEQ Z 2.5559 + J .1856 OHMS/M FEET

1050 T2 SECOND 1055 PANEL RCP 1 208.
POS SEQ Z .5100 + J .0685 OHMS/M FEET
0 SEQ Z 1.6072 + J .1687 OHMS/M FEET

35.

25.

1 C
.04630 + J
.07359 + J

4/0 C
.97222 + J

3.06402 + J

8 C
8.79991 + J
27.73329 + J

20. 6 C
23.57618 + J
74.29734 + J

N XLP
.01563 PU
.03973 PU

M THWN
.75499 PU

1.85938 PU

M TW
.81814 PU

2.01389 PU

M TW
3.16660 PU
7.79863 PU
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DATE:13 DEC 95 TIME:08 30 AM
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA, NEBRASKA

PAGE

PRIMARY SIDE
NO NAME

T R A
VOLTS

CONN L-L

N S F
PRI
FLA

O R M E R D A T A
* SECONDARY SIDE
* NO NAME

VOLTS
CONN L-L

SEC
FLA

NOMINAL
KVA

50 Tl PRIMARY D 12470. 7. 100 Tl SECOND YG 480. 180. 150.0
POS SEQ Z 1.9400 + J 4.0700 PERCENT 12.93333 + J 27.13334 PER UNIT
0 SEQ Z 1.9400 + J 4.0700 PERCENT .1293E+02 + J .2713E+02 PER UNIT

1010 T2 PRIMARY D 480. 18. 1050 T2 SECOND YG 208. 42. 15.0
POS SEQ Z 2.1000 + J 1.8200 PERCENT 140.00000 + J 121.33330 PER UNIT
0 SEQ Z 2.1000 + J 1.8200 PERCENT .1400E+03 + J .1213E+03 PER UNIT
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DATE:13 DEC 95 TIME:08 30 AM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

T H R E E P H A S E F A U L T R E P O R T
PRE FAULT VOLTAGE: 1.0000
MODEL TRANSFORMER TAPS: YES

10 SOURCE FAULT: 4640.
VOLTAGE: 12470.
CONTRIBUTIONS :

RMS SYM AMPS, 100224. KVA
IMPEDANCE TO GND= .05190 + J

SOURCE 4630. AMPS
50 Tl PRIMARY 10. AMPS

X/R: 29.879
1.55067 OHMS
X/R: 30.000
X/R: 10.654

50 Tl PRIMARY FAULT: 4558. RMS SYM AMPS, 98437. KVA
VOLTAGE: 12470. IMPEDANCE TO GND= .12358 + J
CONTRIBUTIONS: 10 SOURCE 4547. AMPS

100 Tl SECOND 10. AMPS

100 Tl SECOND

1000 PANEL MDP

FAULT: 4149. RMS SYM AMPS,
VOLTAGE: 480. IMPEDANCE TO GND=
CONTRIBUTIONS: 50 Tl PRIMARY

1000 PANEL MDP

FAULT: 4015.
VOLTAGE: 480.
CONTRIBUTIONS:

RMS SYM AMPS,
IMPEDANCE TO GND=

B-2
B-l

100 Tl SECOND

1010 T2 PRIMARY FAULT: 3419. RMS SYM AMPS,
VOLTAGE: 480. IMPEDANCE TO GND=
CONTRIBUTIONS: 1000 PANEL MDP

1050 T2 SECOND

1055 PANEL RCP

FAULT: 1263. RMS SYM AMPS,
VOLTAGE: 208. IMPEDANCE TO GND=
CONTRIBUTIONS: 1010 T2 PRIMARY

FAULT: 1158. RMS SYM AMPS,
VOLTAGE: 208. IMPEDANCE TO GND=
CONTRIBUTIONS: 1050 T2 SECOND

3449. KVA
.02653 + J

3879. AMPS
287. AMPS

3338. KVA
.02839 + J

144. AMPS
144. AMPS
3746. AMPS

2843. KVA
.04866 + J

3419. AMPS

455. KVA
.06971 + J

1263. AMPS

417. KVA
.07991 + J

1158. AMPS

X/R: 12.744
1.57485 OHMS
X/R: 12.749
X/R: 10.665

X/R: 2.311
.06131 OHMS

X/R: 2.163
X/R: 14.519

X/R: 2.217
.06293 OHMS

X/R: 15.000
X/R: 15.000
X/R: 2.067

X/R: 1.332
.06481 OHMS

X/R: 1.332

X/R: .928
.06466 OHMS

X/R: .928

X/R: .826
.06603 OHMS

X/R: .626
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DATE:13 DEC 95 TIME:08 30 AM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

U N B A L A N C E D F A U L T R E P O R T
PRE FAULT VOLTAGE: 1.0000
MODEL TRANSFORMER TAPS: YES

LOCATION FAULT AMPERES X/REQUIVALENT (PU)
VOLTAGE DUTIES (RMS) FAULT IMPEDANCE

ASYM. INTERRUPTING
CURRENT (RMS)

10 3 PHASE: 4640.
SOURCE SLG DUTY: 278.
12470. VOLTS LN/LN 4019.

LN/LN/GND 4019.

50 3 PHASE: 4558.
Tl PRIMARY SLG DUTY: 277.
12470. VOLTS LN/LN 3947.

LN/LN/GND 3945.

100 3 PHASE: 4149.
Tl SECOND SLG DUTY: 4099.

480. VOLTS LN/LN 3593.
LN/LN/GND 4167.

1000 3 PHASE: 4015.
PANEL MDP SLG DUTY: 3881.

480. VOLTS LN/LN 3477.
LN/LN/GND 4041.

1010 3 PHASE: 3419.
T2 PRIMARY SLG DUTY: 2946.

480. VOLTS LN/LN 2961.
LN/LN/GND 3487.

1050 3 PHASE: 1263.
T2 SECOND SLG DUTY: 1333.

208. VOLTS LN/LN 1094.
LN/LN/GND 1314.

1055 3 PHASE: 1158.
PANEL RCP SLG DUTY: 1144.

208. VOLTS LN/LN 1003.
LN/LN/GND 1199.

30. Zl= .9978
30. Z2= .9978

Z0= .4800E+02
( 143. GND RETURN A)

13. Zl= 1.0159
27. Z2= 1.0159

Z0= .4804E+02
( 143. GND RETURN A)

2. Zl= 28.9935
2. Z2= 28.9935

Z0= .3006E+02
( 4050. GND RETURN A)

2. Zl= 29.9615
2. Z2= 29.9615

Z0= . 3311E+02
{ 3754. GND RETURN A)

1. Zl= 35.1756
1. Z2= 35.1756

Z0= .5361E+02
( 2557. GND RETURN A)

1. Zl= 219.7698
1. Z2= 219.7698

Z0= .1853E+03
( 1411. GND RETURN A)

1. Zl= 239.6005
1. Z2= 239.6005

Z0= .2502E+03
( 1128. GND RETURN A)

7512. AMPS MOMENTARY
5807. AMPS AT 3 CYCLES
5176. AMPS AT 5 CYCLES
4798. AMPS AT 8 CYCLES

6793. AMPS MOMENTARY
4788. AMPS AT 3 CYCLES
4590. AMPS AT 5 CYCLES
4559. AMPS AT 8 CYCLES

4414. AMPS MOMENTARY
4149. AMPS AT 3 CYCLES
4149. AMPS AT 5 CYCLES
4149. AMPS AT 8 CYCLES

4244. AMPS MOMENTARY
4015. AMPS AT 3 CYCLES
4015. AMPS AT 5 CYCLES
4015. AMPS AT 8 CYCLES

3450. AMPS MOMENTARY
3419. AMPS AT 3 CYCLES
3419. AMPS AT 5 CYCLES
3419. AMPS AT 8 CYCLES

1334. AMPS MOMENTARY
1333. AMPS AT 3 CYCLES
1333. AMPS AT 5 CYCLES
1333. AMPS AT 8 CYCLES

1159. AMPS MOMENTARY
1158. AMPS AT 3 CYCLES
1158. AMPS AT 5 CYCLES
1158. AMPS AT 8 CYCLES
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DATE:13 DEC 95 TIME:08 30 AM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA, NEBRASKA

F A U L T S T U D Y S U M M A R Y
PRE FAULT VOLTAGE: 1.0000
MODEL TRANSFORMER TAPS: YES

BUS RECORD VOLTAGE • AVAILABLE FAULT DUTIES
NO NAME L-L 3 PHASE LINE/GRND

10 SOURCE
50 Tl PRIMARY
100 Tl SECOND
1000 PANEL MDP
1010 T2 PRIMARY

1050 T2 SECOND
1055 PANEL RCP

12470. 4640.
12470. 4558.
480. 4149.
480. 4015.
480. 3419.

208. 1263.
208. 1158.

3 CONTRIBUTIONS

278.
277.
4099.
3881.
2946.

1333.
1144.

7 BUSES, 9 BRANCHES,
UNBALANCED FAULTS REQUESTED
*** SHORT CIRCUIT STUDY COMPLETE ***
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HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA, NEBRASKA______________________

DATE: 13 DEC 95
TIME: 08 30 AM

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI/MICRO VERSION 4.0)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
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DATE:13 DEC 95 TIME:08 30 AM PAGE 2
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

________________________FEEDER DATA____________________________
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
NO NAME________NO NAME______/PH L-L_____________SIZE TYPE DUCT INSUL

10 SOURCE 50 Tl PRIMARY 1 12470. 450. FT 1 C N XLP
IMPEDANCE: .1600 + J .0540 OHMS/M FEET

100 Tl SECOND 1000 PANEL MDP 1 480. 35. FT 4/0 C M THWN
IMPEDANCE: .0640 + J .0497 OHMS/M FEET

1000 PANEL MDP 1010 T2 PRIMARY 1 480. 25. FT 8 C M TW
IMPEDANCE: .8110 + J .0754 OHMS/M FEET

1050 T2 SECOND 1055 PANEL RCP 1 208. 20. FT 6 C M TW
IMPEDANCE: .5100 + J .0685 OHMS/M FEET

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE:.051804860 + J 1.554146000 OHMS
Calculated From Largest Utility Contribution at a Source Location__________
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DATE:13 DEC 95 TIME:08 30 AM PAGE 3
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

_ _ _ _ _ _ _ _ _ T R A N S F O R M E R DATA_________________________
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME___________L-L____FLA_____NO NAME___________L-L____FLA KVA

50 Tl PRIMARY 12470. 7. 100 Tl SECOND 480. 180. 150.0
IMPEDANCE: 1.9400 + J 4.0700 PERCENT TRANSFORMER FIXED TAP: -2.5 %

1010 T2 PRIMARY 480. 18. 1050 T2 SECOND 208. 42. 15.0
IMPEDANCE: 2.1000 + J 1.8200 PERCENT
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DATE:13 DEC 95 TIME:08 30 AM PAGE 4
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

______________________BRANCH L O A D DATA____________________
F R O M /TO BR~!CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA______%PF KVA______%PF KVA______%PF DIR.

10 SOURCE
50 Tl PRIMARY FEEDER 91 -80.4 11 -88.6

100 Tl SECOND
1000 PANEL MDP FEEDER 91 -80.4 11 -88.6

1000 PANEL MDP
1010 T2 PRIMARY FEEDER 3 -89.4 5 -92.5

1050 T2 SECOND
1055 PANEL RCP FEEDER 3 -89.4 5 -92.5

50 Tl PRIMARY
100 Tl SECOND TRANS. 91 -80.4 11 -88.6

1010 T2 PRIMARY
1050 T2 SECOND TRANS. 3 -89.4 5 -92.5
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DATE:13 DEC 95 TIME:08 30 AM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

*** SOLUTION COMMENTS ***

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : 1.0000
BRANCH VOLTAGE CRITERIA : 2.00%
BUS VOLTAGE CRITERIA : 5.00 %
EXACT(ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

«PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES»

TOP SIZE: 25

LARGEST LOAD: 87.66 KVA
CONVERGENCE CRITERIA: .004 KVA
LARGEST BUS MISMATCH 1000 PANEL MDP .610 KVA
LARGEST BUS MISMATCH 1000 PANEL MDP .022 KVA
LARGEST BUS MISMATCH 1000 PANEL MDP .001 KVA
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DATE: 13 DEC 95 TIME: 08 30 AM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 2.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = 1.0000

LOAD BUS: 10 SOURCE DESIGN VOLTAGE: 12470 LOAD VOLTAGE:
. —— -_-__-.__. ——— __..—— VOLTAGE ANGLE:
LOAD TO: 50 Tl PRIMARY FEEDER AMPS: 5 VOLTAGE DROP:
PROJECTED POWER FLOW: 86. KW 63. KVAR 106. KVA PF:
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: **** SOURCE
PROJECTED POWER FLOW: 86.
LOSSES THRU FEEDER: 0.

FEEDER AMPS:
KW 63. KVAR
KW 0. KVAR

5 VOLTAGE DROP:
106. KVA PF:

0. KVA

12462 %VD: .1
.0 DEGREES
1. %VD: .00
.81 LAGGING

0. %VD: .00
.81 LAGGING

LOAD BUS:

LOAD FROM: 10 SOURCE
PROJECTED POWER FLOW:
LOSSES THRU FEEDER:

50 Tl PRIMARY DESIGN VOLTAGE: 12470 LOAD VOLTAGE:
_ _ _ _ _ _ _ _ _ _ _ _ _ VOLTAGE ANGLE:

FEEDER AMPS: 5 VOLTAGE DROP:
86. KW 63. KVAR 106. KVA PF:
0. KW 0. KVAR 0. KVA

12461 %VD: .1
.0 DEGREES
1. %VD: .00
.81 LAGGING

LOAD TO: 100 Tl SECOND
PROJECTED POWER FLOW: 86.
LOSSES THRU TRANSF: 1.4

TRANSF AMPS:
KW 63. KVAR
KW 2.9 KVAR

5 VOLTAGE DROP: 22. %VD: .17
106. KVA PF: .81 LAGGING
3.2 KVA ***XFMR TAPS -2.5%***

LOAD BUS: 100 Tl SECOND DESIGN VOLTAGE:

LOAD FROM: 50 Tl PRIMARY
PROJECTED POWER FLOW: 84.
LOSSES THRU TRANSF: 1.4

LOAD TO: 1000 PANEL MDP
PROJECTED POWER FLOW: 84.
LOSSES THRU FEEDER: .. 0.

TRANSF AMPS:
KW 60. KVAR
KW 2.9 KVAR

480 LOAD VOLTAGE:
VOLTAGE ANGLE:

125 VOLTAGE DROP: 1.
103. KVA PF: .81
3.2 KVA ***XFMR TAPS

479 %VD: .2
-.9 DEGREES

%VD: .17
LAGGING
-2.5%***

FEEDER AMPS: 125 VOLTAGE DROP:
KW 60. KVAR 103. KVA PF:
KW 0. KVAR 0. KVA

1. %VD: .13
.81 LAGGING

LOAD BUS: 1000 PANEL MDP DESIGN VOLTAGE: 480 LOAD VOLTAGE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ VOLTAGE ANGLE

NET BRANCH DIVERSITY LOAD: 76. KW 56.
LOAD FROM: 100 Tl SECOND FEEDER AMPS: 125 VOLTAGE DROP
PROJECTED POWER FLOW: 84. KW 60. KVAR 103. KVA PF
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

; 478 %VD: .4
: -.9 DEGREES
KVAR
: 1. %VD: .13
: .81 LAGGING
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DATE:13 DEC 95 TIME:08 30 AM PAGE
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT

ELKHART, INDIANA
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 2.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = 1.0000

LOAD TO: 1010 T2 PRIMARY FEEDER AMPS: 11 VOLTAGE DROP:
PROJECTED POWER FLOW: 8. KW 4. KVAR 9. KVA PF:
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

0. %VD: .08
. 91 LAGGING

LOAD BUS: 1010 T2 PRIMARY DESIGN VOLTAGE: 480 LOAD VOLTAGE:
---_-----------__-_.----_ VOLTAGE ANGLE:
LOAD FROM: 1000 PANEL MDP FEEDER AMPS: 11 VOLTAGE DROP:
PROJECTED POWER FLOW: 8. KW 4. KVAR 9. KVA PF:
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 1050 T2 SECOND TRANSF AMPS: 11 VOLTAGE DROP:
PROJECTED POWER FLOW: 8. KW 4. KVAR 9. KVA PF:
LOSSES THRU TRANSF: .1 KW .1 KVAR .2 KVA

478 %VD: .4
-.9 DEGREES
0. %VD: .08
. 91 LAGGING

8. %VD: 1.65
.91 LAGGING

LOAD BUS: 1050 T2 SECOND DESIGN VOLTAGE: 208 LOAD VOLTAGE:
_ _ _ . _ _ _ . _ _ _ - _ _ _ _ _ _ . _ - . _ _ _ VOLTAGE ANGLE:
LOAD FROM: 1010 T2 PRIMARY TRANSF AMPS: 26 VOLTAGE DROP:
PROJECTED POWER FLOW: 8. KW 4. KVAR 9. KVA PF:
LOSSES THRU TRANSF: .1 KW .1 KVAR .2 KVA

LOAD TO: 1055 PANEL RCP FEEDER AMPS: 26 VOLTAGE DROP:
PROJECTED POWER FLOW: 8. KW 4. KVAR 9. KVA PF:
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

204 %VD: 2.1
-1.2 DEGREES
3. %VD: 1.65
. 91 LAGGING

0. %VD: .21
. 91 LAGGING

LOAD BUS: 1055 PANEL RCP DESIGN VOLTAGE: 208 LOAD VOLTAGE: 203 %VD: 2.3
- _ . _ _ _ _ _ _ _ _ - - _ _ _ - _ . - _ _ _ _ _ VOLTAGE ANGLE: -1.1 DEGREES

NET BRANCH DIVERSITY LOAD: 8. KW 4. KVAR
LOAD FROM: 1050 T2 SECOND FEEDER AMPS: 26 VOLTAGE DROP: 0. %VD: .21
PROJECTED POWER FLOW: 8. KW 4. KVAR 9. KVA PF: .91 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

7 BUSES

*** T O T A L S Y S T E M L O S S E S ***
2. KW 3. KVAR
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HIMCO DUMP SUPERFUNO SITE - GROUNDWATER TREATMENT PLANT
ELKHART, INDIANA

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA_____________

DATE: 4 JAN 96
TIME: 2 30 PM

ALL INFORMATION PRESENTED IS FOR REVIEW. APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
DAPPER (LOAD SCHEDULE SUMMARY MINI/MICRO VERSION 4.0 )
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
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DATE: 4 JAN 96 TIME: 2 30 PM
Panel Schedule 1000 PANEL MDP

PAGE: 2
3 Phase 4 Wire Voltage LL: 480 Voltage LG: 277

OC Devices: BOLT-ON Device Family: CKT BKR Mounting: SURFACE Enclosure: NEMA 4
Comments: 200A MAIN CKT BKR Bus Rating: 225 Available Fault Duty: 4014 A 3 Phase
Ckt Description/ *Load Criteria* Total Remarks Device P Device Remarks Total *Load Criteria* Description/ Ckt
No Location Type Ea Qty Dem VA Amps P H Amps P VA Type Ea Qty Dem Location No
1

3

5

7

9

$$T2 PRIMARY
$$T2 PRIMARY
$$T2 PRIMARY
B-2. BLOWER 50 HP
B-2. BLOWER 50 HP
B-2, BLOWER" 50 HP
AC-2. COOLER 5 HP
AC-2. COOLER 5 HP
AC-2. COOLER 5 HP
SPARE
SPARE
SPARE
BLANK
BLANK
BLANK

BUS#
BUS!
BUSI
MTR
MTR
MTR
MTR
MTR
MTR
SP
SP
SP

1010
1010
1010

2020
2020
2020

2
2
2

9
9
9
9
9
9
5
5
5

3748
3748
3748
10570
10570
10570
4040
4040
4040
2200
2200
2200

NOTE 1

40

80

20

20

3

3

3

3

A
B
C
A
B
C
A
B
C
A
B
C
A
B
C

80

20

20

3

3

3

NOTE 1

10570
10570
10570
4040
4040
4040
2200
2200
2200

MTR
MTR
MTR
MTR
MTR
MTR
SP
SP
SP

2020
2020
2020

2
2
2

10
10
10
9
9
9
5
5
5

B-l. BLOWER 30 HP
B-l. BLOWER 30 HP
B-l. BLOWER 30 HP
AC-1. COOLER 5 HP
AC-1. COOLER 5 HP
AC-1, COOLER 5 HP
SPARE
SPARE
SPARE
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK

2

4

6

8

10

ENDUSE LOADS: PHASE A VA 33620. PHASE B VA 33620. PHASE C VA 33620.
TOTAL LOADS: CONNECTED KVA 111.4 DEMAND KVA 103.3 DESIGN KVA 114.6

CONNECTED FLA 134.0 DEMAND FLA 124.2 DESIGN FLA 137.8

NOTE: 1 THE AFTERCOOLERS HAVE TWO MOTORS WITH EACH MOTOR RATED @ 5 HP.
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DATE: 4 JAN 96 TIME: 2 30 PM
Panel Schedule 1055 PANEL RCP

PAGE: 3
3 Phase 4 Wire Voltage LL: 208 Voltage LG: 120

OC Devices: BOLT-ON Device Family: CKT BKR
Comments: 50A MAIN CKT BKR

Mounting: SURFACE
Bus Rating: 100

Enclosure: NEMA 4
Available Fault Duty: 1158 A 3 Phase

Ckt Description/
No Location

*Load Criteria* Total Remarks
Type Ea Qty Dem VA

Device P Device Remarks
Amps P H Amps P

Total *Load Criteria* Description/ Ckt
VA Type Ea Qty Dem Location No

BV-1. VALVE 0.05 HP
BV-3. VALVE 0.5 HP
TELEPHONE DIALER
RECEPTACLES
RECEPTACLES
P-l. PUMP . 0.1 HP
SPARE
SPARE
SPARE

MTR
MTR
CONT
RCPT
RCPT
MTR
SP
SP
SP

200
200

380
1130
500
800
800
400
1000
1000
1000

20
20
20
20
20
20
20
20
20

20
20
20
20
20

SEE NOTE 1
SEE NOTE 1

380
1000
1250
1080
190

MTR
CONT
LGTS
LGTS

180
95

BV-2, VALVE 0.05 HP
FLARE CONTROL PANEL
HEAT TAPE & H-l
LIGHTS PROCESS AREA
LIGHTS
BLANK
BLANK
BLANK
BLANK

ENDUSE LOADS:
TOTAL LOADS:

PHASE A VA
CONNECTED KVA
CONNECTED FLA

3640.
10.7
29.7

PHASE B VA
DEMAND KVA
DEMAND FLA

4120.
9.2

25.6

PHASE C VA
DESIGN KVA
DESIGN FLA

3150.
11.2
31.2

NOTE 1. THESE CIRCUIT BREAKERS SHALL BE SWITCH RATED.

Appendix K - Page 29



APPENDIX L



REMEDIAL ACTION
HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA

APPENDIX L
RECORD OF DECISION

L - 1



DECLARATION

SELECTED REMEDIAL ALTERNATIVE
FOR THE

HIMCO DUMP SITE
ELKHART, INDIANA

Statement of Basis and Purpose

This decision document presents the selected remedial action for
the Himco Dump site, Elkhart, Indiana, which was chosen in
accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980, as amended by the
Superfund Amendments and Reauthorization Act (SARA) of 1986, and,
to the extent practicable, the National oil and Hazardous
Substances Pollution Contingency Plan (NCP). This decision is
based on the administrative record for this site.

Assessment of the Site

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action in this
Record of Decision (ROD), may present an imminent and substantial
endangerment to public health, welfare, or the environment.

Description of the Selected Remedy

The purpose of this remedy is to eliminate or reduce migration of
contaminants to the groundwater and to reduce the risks associated
with exposure to the contaminated materials.

The major components of the selected remedy include:

Construction of a composite barrier, solid waste
landfill cover (cap);

Use of institutional controls on landfill property to
limit l£nd and groundwater use;

- Installation of an active landfill gas collection
system including a vapor phase carbon system to treat
the off-gas from the landfill;

An enclosed ground flare system will be implemented if
landfill gas characterization studies indicate VOC
emissions exceed ARARs (Indiana Administrative Code 326
IAC); and

- Monitoring of groundwater to ensure effectiveness of

1-2



the remedial action and to evaluate the need for future
groundwater treatment.

Statutory Determinations

The selected remedy is protective of human health and the
environment, complies with Federal and State requirements that are
legally applicable or relevant and appropriate to the remedial
action, and is cost effective. This remedy utilizes permanent
solutions and alternative treatment or resource recovery
technologies to the maximum extent practicable. However, because
treatment of the principal threats of the site was not found to be
practicable, this remedy does not satisfy the statutory preference
for remedies that reduce the toxicity, mobility, or volume as a
principal element. A removal action conducted at the site in 1992
removed drums and waste material from the only hot spot identified
in the landfill during the Remedial Investigation. Beyond that,
the size of the landfill precludes a final remedy in which
contaminants could be excavated and treated effectively.

Because this remedy will result in hazardous substances remaining
on site above health-based levels, a review will be conducted
within five years after commencement of the remedial action to
ensure that the remedy continues to provide adequate protection of
human health and the environment.

State Concurrence

The State of Indiana concurs with the selected remedy. The Letter
of Concurrence is attached to this ROD.

Valdas V. Adamtfis f J Date
Regional Admit



INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
We make /ncjtofiazi cleaner, healthier place to live

Euan Bayh
Governor

Kathy Prosser
Commissioner

•93 RUB-6 P3-04

REGIONS

105 South Meridian Street
P.O. Bux6015
Indianapolis, Indiana 46206-6015
Telephone 317 232-8603
Environmental Helpline 1-800-451-6027

O: WMD
CC: BECK

RA RF
August 2, 1993

Mr. Valdas Adamkus
Regional Administrator
U.S. Environmental Protection Agency
Region V
77 West Jackson Boulevard
Chicago, IL 60604

Dear Mr. Adamkus

f f i jEBEIV
uu A U G 9 1993
OFFICE OF SUPERFAJISUJ

ASSOCIATE
DIVISION DIRECTOR

Re: Draft Record of Decision
Himco Dump Superfund Site
Elkhart, Indiana

The Indiana Department of Environmental Management (IDEM)
has reviewed the United States Environmental Protection Agency's
(U.S. EPA's) draft Record of Decision (ROD) for the Himco Dump
Superfund site. The IDEM is in full concurrence with the major
components of the selected remedy outlined in the draft ROD,
which include:

• Construction of a composite barrier, solid waste
landfill cover (cap);

• Use of institutional controls on landfill property to
limit land and ground water use;

• Installation of an active landfill gas collection
system including a vapor phase carbon system to treat
the off-gas from the landfill;

[An enclosed ground flare system will be implemented if
landfill gas characterization studies indicate VOC
emissions exceed applicable or relevant and appropriate
requirements]

• Monitoring of ground water to ensure effectiveness of
the remedial action and to evaluate the need for future
ground water treatment; and

• Mitigative measures will be taken during remedy
construction activities to minimize adverse impacts to
the wetland.
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Mr. Valdas Adamkus
Page Two

The IDEM also agree, that the selected remedy is protective
of human health and the environment, complies with Federal and
State requirements that are legally applicable or relevant and
appropriate to the remedial action, and is cost-effective. This
remedy utilizes permanent solutions and alternate treatment
technologies to the maximum extent practicable but does not
satisfy the statutory preference for treatment of the hazardous
substance present at the site as a principle element. The IDEM
would prefer a remedy which removed and treated leachate
contained within the waste mass, but agrees with the U.S. EPA
that such treatment was not found to be practical or cost
effective.

IDEM staff have been working closely with Region V staff in
the selection of an appropriate remedy and is satisfied that the
selected alternative adequately addresses the public health and
welfare, and the environment with regard to the Hintco Dump site.

Please be assured that IDEM is committed to accomplish
cleanup at all Indiana sites on the National Priorities List and
intends to fulfill all obligations required by law to achieve
that goal.

Sincerely,

Kathy Prosser
Commissioner

KP:JS:bl
cc: Mary Elaine Gustafson, U.S. EPA

Beverly Kush, U.S. EPA
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

Himco Dump

A. SITE LOCATION AND DESCRIPTION

The Himco Dump site is a closed landfill located at County
Road 10 and the Nappanee Street Extension in Cleveland Township,
adjacent to the City of Elkhart, Elkhart County, Indiana. The
site is located approximately two miles north of the St. Joseph
River which runs east-west through the City of Elkhart. See
Figure 1. The site covers approximately 100 acres and is bounded
on the north by a tree line and the northernmost extent of a
gravel pit pond; on the south by County Road 10 and private
residences; on the east by the Nappanee Street Extension; and a
section of land west of two ponds (an L shaped pond called the
"L" pond, and the small pond) comprise the western boundary.

The landfill area is covered with a layer of sand, under which is
a layer of white, powdery, calcium sulfate. The western half of
the landfill cover is vegetated with grasses; the eastern half
with grasses, bushes, and young trees. An area south of the
landfill and north of County Road 10, the construction debris
area, contains many small piles of rubble, concrete, asphalt, and
metal debris. The construction debris area extends across the
landfill boundary and onto property owned by adjacent landowners.

There was an abandoned gravel pit operation in the northeast
corner of the site. An old truck scale and other concrete
structures were also present in this area. During an inspection
in December, 1992 by the Indiana Department of Environmental
Management [IDEM], it was observed that these structures had
recently been tampered with and removed. The gravel pit is
filled with water which is approximately 30 feet deep. Two
smaller and shallower ponds, the L pond and the small pond, are
on the west side of the site. See Figure 2.

The site is not fenced. In the vicinity of the site are agricul-
tural, residential, and light industrial land uses. There is an
access road which leads from the southeast corner of the site
near the intersection of County Road 10 and Nappanee Street
Extension. A locked gate is present across this road; however,
vehicles can easily drive around the gate and enter the site.
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FIGURE 1
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AIRPORT
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FIGURE 2

SITE BOUNDARY
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B. SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Himco site was privately operated by Himco Waste Away Ser-
vice, Inc., and was in operation between 1960 and September 1976.
As of January 1990, the parcels of land which comprise the
landfill were owned by the following individuals or corporations:
Miles Inc.; CLD Corporation; Alonzo Craft, Jr.; and Indiana and
Michigan Electric Company.

The area was initially a marsh and grassland. There was no
liner, no leachate collection, nor gas recovery system
constructed as part of the landfill. Refuse was placed at ground
surface across the site and in trenches excavated to
approximately 10 to 15 feet deep, the width of a truck and 30
feet long, in the eastern area of the site. Solid waste refuse
was reportedly dumped in the trenches and burned.

In 1971, the Indiana state Board of Health (ISBH) first identi-
fied the Himco site as an open dump. In early 1974, residents
along County Road 10 south of the Himco site complained to ISBH
about color, taste, and odor problems with their shallow wells.
Analyses were conducted from samples of six shallow wells along
County Road 10, ranging in depth from 20 to 30 feet. These
samples showed the wells were highly contaminated with manganese.
Mr. Chuck Himes, the principal landfill operator, replaced these
wells with deeper wells ranging in depth from 152 to 172 feet
below ground surface. By mid 1990, the wells showed high concen-
trations of sodium which posed a chronic health threat to the
residents. By November 1990, municipal water service was
provided to those residents whose wells were affected. The cost
of this action was financed by Miles Inc. and Himco Waste-Away
Service, Inc.

In 1976, the landfill was closed and covered with approximately
one foot of sand overlying a calcium sulfate layer.

In 1984, a U.S. EPA field investigation team conducted a site
inspection. Analyses from monitoring wells showed that the
groundwater downgradient of the site was contaminated by volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs),
and metals. During the site inspection, leachate seeps were
observed.

In June 1988, the Hiroco site was proposed for the National
Priorities List (NPL) and in February 1990, was officially placed
on the NPL and designated a Superfund site. The site Remedial
Investigation/Feasibility Study (RI/FS) was begun in 1989 and
completed in 1992.

During the Remedial Investigation (RI), a "hot spot" (an isolated
area of highly concentrated contaminants) was identified at the
southwest border of the landfill. See Figure 2. This area
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showed high levels of VOCs contamination. On May 22, 1992, U.S.
EPA initiated an emergency removal action, which located and
removed 71 55-gallon drums containing VOCs such as toluene and
ethylbenzene. Although other hot spots have not been identified,
it is not certain whether additional pockets of drums exist.

C. HIGHLIGHTS OF COMMUNITY PARTICIPATION

U.S. EPA issued a fact sheet to the public in July 1990, at the
beginning of the RI. The Agency also hosted a public meeting on
July 12, 1990, to provide background on the Himco Dump site,
explain the Superfund process, and provide details of the
upcoming investigation. U.S. EPA issued a second fact sheet in
May 1992, to notify residents in the vicinity of the site of the
"hot spot" assessment and possible emergency removal action (this
action was conducted, as stated above).

The RI/FS reports and the Proposed Plan for the Himco Dump site
were released to the public for review in September, 1992.
Information repositories have been established at the two
following locations: the Elkhart Public Library Reference
Department, 300 South Second Street, Elkhart, In 46516; and the
Pierre Moran Branch Library, 2400 Benham Avenue, Elkhart, IN
46517. The Administrative Record has been made available to the
public at the U.S. EPA Docket Room in Region V and at the two
libraries.

A public meeting was held on October 6, 1992 to discuss the FS
and the Proposed Plan. At this meeting, representatives from the
U.S. EPA and IDEM answered questions about the Site and the
remedial alternatives under consideration. Formal oral comments
on the Proposed Plan were documented by a court reporter. A
verbatim transcript of this public meeting has been placed in the
information repositories and administrative record. Written
comments were also accepted at this meeting. The meeting was
attended by approximately 70 persons, including local residents
and PRPs.

The FS and Proposed Plan were available for public comment from
September 30, 1992 through November 30, 1992. Comments received
during the public comment period and the U.S. EPA's responses to
those comments are included in the attached Responsiveness
Summary, which is a part of this ROD. Advertisements announcing
the availability of the Proposed Plan, start of the comment
period and extension of the comment period were published in the
Elkhart Truth.-

The public participation requirements of CERCLA sections 113 (k)
(2) (i-v) and 117 of CERCLA have been met in the remedy selection
process. This decision document presents the selected remedial
action for the Himco Dump site chosen in accordance with CERCLA,
as amended by SARA and, to the extent practicable, the National

L-13



Contingency Plan (NCP). The decision for this Site is based on
the administrative record.

D. SCOPE OF THE SELECTED REMEDY

This ROD addresses the final remedy for the Site. The threats
posed by this Site to human health and the environment result
from source material in the landfill and from surface and
subsurface soil in the southern portion of the landfill (referred
to as the construction debris area) and in an area immediately
south of the landfill. This response action will contain the
source material and will be conducted in accordance with
applicable or relevant and appropriate requirements of Federal
and State law. U.S. EPA considers containment of the landfill
material, which is a potential source of groundwater
contamination, to be the most practicable remedy.

This remedy utilizes permanent solutions and alternative
treatment technologies to the maximum extent practicable for the
site. However, because treatment of the principal threats of the
site was not found to be practicable, this remedy does not
satisfy the statutory preference for treatment as a principal
element of the remedy. The size of the landfill and the fact
that it is not known where or if any remaining on-site hot spots
exist that represent the major sources of contamination, preclude
a remedy in which contaminants could be excavated and treated
effectively.

Because this remedy will result in hazardous substances remaining
on-site above health-based levels, a five year review will be
conducted to ensure that the remedy continues to provide adequate
protection of human health and the environment.

E. SUMMARY OF CURRENT SITE CONDITIONS

The RI performed at the Hiaco Dump Site was designed to
characterize the nature and extent of contamination posed by
hazardous materials at the site and to conduct a human health
risk and ecological assessment. The RI included sampling and
analysis of groundwaterr surface and subsurface soils, waste mass
gas under the landfill cover, leachate collected from within the
landfill, and surface water and sediments from the three ponds on
the site (quarry pond, L-pond and small pond).

Based on the results of the RI, U.S. EPA has determined that the
threats to human health and the environment are through future
exposure by ingestion, inhalation or direct contact to VOCs,
SVOCs and inorganic compounds through soil and groundwater
pathways at the site. U.S. EPA has also determined that there is
a significant potential for contamination of the aquifer because
of the lack of any adequate natural or man-made barrier to impede
leachate flow into the aquifer.



The following conditions were observed at the site:

1. Topography

The Himco Site is located in Elkhart County, Indiana.
Elkhart County lies in the Great Lakes section of the
Central Lowlands Physiographic Province. The present
topography is a result of continental glaciation. The land
surface consists of nearly level and gently sloping eolian
and outwash sands in the northern part of the county; level
to moderately sloping outwash terraces and plains in the
northern and central portions of the county; and nearly
level to strongly sloping glacial till plains in the eastern
and western portions.

The land surface elevation in Elkhart County ranges from 950
feet in the southeast to 740 feet Mean Sea Level (MSL) in
the west at the St. Joseph River (USGS, 1981).

2. Geology

The general site area is characterized as sand and gravel
outwash deposits, comprised of alternating beds, varying in
thickness, of poorly- to well-graded sands and gravels, and
gravel-sand-silt mixtures ranging in thickness from
approximately 200 to 500 feet below ground surface with an
average thickness of 175 feet. These outwash deposits
constitute the primary groundwater aquifer at the site.
Minor seams of silt and clay were also encountered, but
there was no indication of a consistent confining layer
beneath the site.

3. Hydrology

Groundwater occurs in the study area at depths ranging from
5 to 20 feet below ground surface ranging from 752 to 756
feet (MSL). The elevation of the bottom of the waste mass
is estimated to range from 755 to 760 feet (MSL) The
outwash aquifer is unconfined below the Himco Site, and the
silt and clay confining layer is absent. Groundwater flow
is generally to the south, southeast, toward the St. Joseph
River, a groundwater discharge area. Local groundwater flow
appears to be consistent with regional conditions. The
average groundwater flow velocity is estimated to be 121
feet/year; Three specific groundwater characteristics which
may be important factors in contaminant migration include
low horizontal gradient, low upward vertical gradients, and
fluctuations in water table levels. Groundwater
fluctuations at the Himco site may be important because
water table elevations are relatively near the landfill
waste. Upward fluctuations may result in a more direct



contact between groundwater and the waste mass thereby
providing a more rapid mechanism by which contaminants from
the landfill enter the groundwater system.

4. Contamination

a. Source

The source of contamination from the Himco Site is the
landfilled waste. A proper cap was never installed, thereby
allowing precipitation to infiltrate through hazardous
constituents in the landfill and leak into the groundwater.
In addition, there is a possibility of air emissions of VOCs
and SVOCs through the existing cover. Test pit excavations
in the landfill revealed the presence of a non-homogenous
waste matrix. In addition, leachate was observed in the
majority of trenches excavated at elevations above the water
table. Leachate collected at the southwest corner of the
landfill was red and brown and separated into two phases.
The floating phase of the leachate contained approximately
48 percent toluene by weight. This location has been
referred to as the "hot spot" in the landfill. An emergency
removal was conducted in May 1992 to remove this hot spot.
Figure 2 shows the location of the hot spot.

Generally, three fill layers were observed consistently in
the landfill. The top layer can be characterized as a
silty, sand cover, soil fill which ranged in thickness from
a thin veneer to several feet. Underlying the sand cover,
and in some cases at ground surface, calcium sulfate was
found. It varied in thickness from a few inches to as much
as nine feet at the southeastern, central, and southern
areas of the landfill. Overall, the thickness was found to
be less than 2 feet in 62.5 percent of test pit excavations.
The areal extent of the calcium layer is shown in Figure 3.
Beneath the calcium sulfate layer, an estimated 15- to 20-
foot thick waste layer was found. This waste layer was
found to include paper, plastic rubber, wood, glass, metal
(including drums), as well as small amounts of hospital
wastes.

Non-native soil mixed with construction debris was observed
in test pits outside the landfill area along the south
central and southwest edge of the landfill. This section is
referred to as the construction debris area and Is
identified in Figure 3. No calcium sulfate was found in
this area. SVOC contamination was found to be most
prominent in surface soil samples collected here.

b. Groundwater

Two rounds of groundwater sampling during the RI revealed

6
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limited groundwater contamination outside the boundaries of
the waste. In general, trace amounts of VOCs and SVOCs were
detected in groundwater samples. During RI Phase I
sampling, trichloroethene was detected above MCLs in two
wells, Jl and J2, which are located approximately 2,000 feet
off-site and side gradient to the Himco site.

In the wells south of the landfill, MCLs for nine chemicals
were exceeded at least once; however, it has not yet been
established that the contamination results from the site.
Most were inorganics (antimony, arsenic, beryllium,
chromium, lead, nickel and sulfate), although low levels of
VOCs were also detected. Beryllium contamination was found
at similar detection levels in background wells. Arsenic
and antimony were detected at significantly higher
concentrations than in background wells. Except for
beryllium, nickel and sulfate, all the chemicals which
exceeded MCLs south of the landfill also exceeded MCLs in
the trench leachate samples.

c. Leachate

Leachate was sampled from four test pits and analyzed for
VOCs, SVOCs, pesticides/PCBs, metals/cyanide, and water
quality. Figure 4 shows trench locations. Leachate from
test pit TL5 separated into two phases of almost pure
product and leachate. Analysis of the pure product phase
showed approximately 50% toluene.

Concentrations of VOC and inorganic contaminants detected in
leachate were typically orders of magnitude higher than
groundwater concentrations. The highest concentrations of
VOCs and SVOCs were detected in leachate from TL5. Traces
of pesticides were detected in leachate TL1 and TL2.

There are no adequate natural or man-made barriers to
isolate leachate from groundwater at this site. Leachate
may potentially enter the groundwater due to the gravity
flow. Contaminants entering the groundwater may potentially
migrate off-site through the local and regional groundwater
flow.

d. Soil

Contaminants were detected primarily in surface soils.
Arsenic and beryllium were detected in surface soil samples
located across the western half of the site, around the
quarry pond, and in the south-central area, which is
characterized by non-native soil and construction debris.
The highest concentrations of arsenic were detected in soil
samples from the south central area. Beryllium was detected
at several locations at relatively consistent
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concentrations.

VOCs were detected in many places across the site at low
concentrations. SVOC soil contamination was found to be
most prominent in samples collected in the south-central
area which is characterized by non-native soil and
construction debris. Pesticides were detected in two soil
samples collected from this area. A summary of inorganic,
VOC, and SVOC concentration ranges may be found in tables 1,
2, and 3 respectively. Figure 5 presents the locations
where SVOCs were detected.

F. SUMMARY OF SITE RISKS

The analytical data collected during the RI and the baseline risk
assessment indicated the presence of contaminants in various
media at levels that may present a risk to human health.
Pursuant to the NCP, a baseline risk assessment was performed
based on data from the RI. The baseline risk assessment assumes
no corrective action will take place and that no site-use
restrictions or institutional controls such as fencing,
groundwater use restrictions or construction restrictions will be
imposed. The risk assessment then determines actual or potential
carcinogenic risks or toxic effects the chemical contaminants at
the site pose under either current or future land use
assumptions.

1. Contaminant Identification

The media of concern for human exposures for current and
future scenarios were identified primarily as groundwater
and soils which have been contaminated from the landfilled
wastes. During the RI several chemicals in different media
were detected and a list of "chemicals of potential concern"
was developed using the following criteria:

- Any chemical detected at least once in any on-site
soil, groundwater, leachate, surface water or
sediment sample was considered to be a possible
chemical of concern.

*

- Several chemicals known to be essential for human
nutrition were eliminated. These chemicals were

• present at levels that are considered non-toxic.

Samples considered to be background were not used
in the selection process, nor were the data from
residential wells just south of the landfill due
to the uncertainty regarding the integrity of
those residential wells.

8
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TABLE 1

SUMMARY OF INORGANIC ANALYTES DETECTED IN SURFACE SOIL
HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA
1992

Background (mg/kg)
Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium

Vanadium

Zinc
Cyanide

Qualifiers

B-02

5,100(J)
ND

1.5(B)
62

.69(BJ)
ND

386(B)
6.5(J)
3-7(8)
4-7(8)
6,370
7.8

762(B)
402
ND

6^(8)
252(B)

0;25(BJ)
ND
ND
ND
11.8
•205
ND '

B-04

5,720
ND

2.0(B)
61.1

.27(BJ)
ND

498(B)
7.1

33(B)
43(BJ)
6,740
7.0

976(B)
421
ND

7J(B)
213(B)

ND
ND
ND
ND
11.6
22.4
ND

B-06

3,920(J)
ND

l.l(BJ)
35J(BJ)

ND
ND

736(B)
4.5
ND

3.8(BJ)
4,690(J)

81(J)
440(BJ)

70(J)
ND
ND

115(B)
ND
ND
ND
ND

10.4(BJ)
8.4
ND

95% *
Lower/Upper Levels

(Background)

3,655/6,172
43/43
0.91/2.2
32.2/73.6
ND/0.77
.06/.06

294/786 '
4.2/7.9
0.49/4.7
3.7/4.9

4,429/7,437
ND/90

355/1,097
2,519/569

.06/.06
29/9.8

96.2/291
0.23/0.44
0.50/0.50
5.0/5.0

0.24/0.24
10.2/123
6.7/27.6
0.60/0.60

Range of
Concentrations

Detected
(mg/kg)

9.7(B)-6,780(J)
3.1(BJ)-46.8 ̂ r

0.47(B)-5.8
13(BJ)-101

0.20(BJ)-0.91(BJ)
M(B)

360(B)-321,000(J)
1.1(B)-13.2

1.5(B)-5.3(B)
13(B)-216 y

9.8(BJ)-10,100
OJ(BJ)-245(J)
14.6(BJ)- 14,000
13(BJ)-561(J)
0.13(J)-0.54(J)

2.4(B)-12.0
86.6(B)-678(B)
0.27(BJ)-1.4(J)
0.49(B)-2.8(BJ)
20.8(B)-90.6(B)

ND
1.6(BJ)-19.1
1.7(B)-229
1.3-243

ND - Below detection limit
B - Analyte found in the associated blank
J - Indicates an estimated value

as well as in the sample

- Half of the detection limits were used for non-deiects

A/R/HIMCO/AJ2



TABLE 2

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE SOILS
HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA
1992

Compound

Methylene Chloride
Acetone
Carbon Disulfide
1, 1-Dichloroethene
2-Butanone
Tetrachloroeihene
Trichloroethene
Toluene
Ethyl Benzene
Styrene
Xylenes (total)
1,2-Dichloroctbene (total)
1,1,1-Trichloroe thane

Background *
(ug/kg)

ND
ND
ND
ND
ND
ND
ND
8

ND
ND
ND
ND
ND

Range of
Concentrations

Detected
(ug/kg) .

3(J)-16
8(BJ)-140

0.8(J)
5(J)

2(J)-8
6(J)

0.9(J)-4(J)
2(J)-31

0.7(J)-2(J)
0.8(J)

0.7(J)-6
ND
ND

Qualifiers

ND - Below detection limit
J - Indicates an estimated value
* - Samples from borings B-02, B-04, and B-06 (0' to 2' )

A/R/HIMCO/AJ2



TABLE 3

SUMMARY OF SEMI-VOLATILE COMPOUNDS DETECTED IN SURFACE SOILS
HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA
1992

Compound

Naphthalene
2-Methylnaphthalenc
Dimethylphthalate
1,4-Dichlorobenzene
DiethylphtbaJate
Benzoic Acid
Acenaphthene
Dibenzofuran
Fluorene
Phenan throne
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrcne
Butylbenzylpthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrenc
Indeno( 1 ,23-cd)pyrene
Dibenzo(a,h)anthracene
Beozo(g,h,i)perylene
Carbazole

Total Carcinogenic PAHs
Total Non-carcinogenic PAHs

Background *
(ug/kg)

ND
ND
ND
80

80(J)
ND
ND
ND
ND
ND
ND

100(J)
ND
ND
ND
ND
ND

93(J)-570(J)
ND
ND
ND
ND
ND
ND
ND

ND
ND

Range of
Concentrations
Detected Above

Background (ug/kg)

18(J)
18(J)
41(J)

120(J)-210(J)
ND

75(J)
59(J)-310(J)

23(J)
43(J)-120(J)
42(J)-1,500
82(J)-240(J)
92(J)-490(J)
17(J)-2,800

34(J)-2,000(J)
300(J)

25(J)-1,300
37(J)- 1,600

18(J)-7,800(J)
67(J)-3,200
82(J)- 1,700
430(J)-2,200
230(J)-3,700
94(J)-550(J)
250(J)-3,500

36(J)

138(J)-14,250(J)
51(J)-8,340(J)

Qualifiers

ND Below detection limit
J - Indicates an estimated value
* - Samples from borings B-02, B-04, and B-06 (O1 to 2' )
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The chemicals of potential concern are listed in Table 4.

2. Human Health Effects

The health effects for the contaminants of concern may be
found in Volume 5 of the RI.

3. Exposure Assessment

The baseline risk assessment examined potential pathways of
concern to human health under both current and future land-
use scenarios for the landfill property and surrounding
area.

The following pathways were selected for detailed evaluation
under current-use conditions:

- Inhalation of airborne particulates or VOCs released from
the site (residents northeast of the site and dirt-bike
riders on-site),

- Incidental ingestion of surface soil by trespassers while
dirt-bike riding,

- Ingestion of surface water and sediment while wading or
fishing,

- Dermal contact with surface water while wading.

The following pathways were selected for detailed evaluation
under future-use conditions and include future residential,
commercial, agricultural, or recreational uses. Future residents
and workers were evaluated both on the landfill area and south of
the landfill. Agricultural workers were evaluated on the
landfill area only. The pathways are:

- Inhalation of airborne particulates or VOCs released from
the site, including evaluation to a downwind resident as
part of an agricultural future use.

- Incidental ingestion of surface soil,
*

- Ingestion of groundwater,

- Inhalation of volatiles released during indoor uses of
groundwater,

- Dermal exposures to groundwater.

L
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TABLE CHEMICALS OF POTENTIAL CONCERN - HIMCO DUMP SITE

INORGANICS;

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalc
Iron
Lead
Mercury
Nickel
Silver
Thallium
Vanadium
Cyanide

ORGAKICS;

VOLATILES

1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,2-Dichloroethene
2-Butanone
2-Hexanone
A-methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Carbon disulfide
Chlorobenzene
Chloroethane
Chloroform
Ethylbenzene
Methylene chloride
Styrene
Te trachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes

SEMIVOLATILES

1 , 4-Dichlorobenzene
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Acenaphthene
Ac enaph t hy lene
Anthracene
Benzo (a) anthracene
Benzo(a)pyrene
Benzo ( b ) £ luoran thene
Benzo (k)f luoranthene
Benzo ( g , h , i) pery lene
Benzoic Acid
Benzyl alcohol
bis(2-Ethylhexyl)
phthalate
Butylbenzylphthalate
Chrysene
Carbazole
DJbenzofuran
Dibenz ( a , h) anthracene
Diethylphthalate
Dlmethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Indeno(l,2,3-cd)
pyrene
Naphthalene
Phecanthrene
Phenol
Pyrene

PESTICIDES/PCS' s

A,4'-DDT

Dieldrin
Endosulfan II
gamma-Chlordane
Keptachlor
Polychlorinated
biphenyl -
Aroclor 1248

NON-CLP CHEMICALS;

Bromide, dissolved
Chloride
Nitrogen, ammonia
Nitrogen, nitrate L
nitrite

Phosphorus
Sulfate

Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC

^HP*W*SV
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4. Risk Characterization

For each potential receptor, site-specific contaminants from
all relevant routes of exposure were evaluated. Both non-
carcinogenic health effects and carcinogenic risks were
estimated.

a. Non-Carcinogenic Health Risks

Reference doses (RfDs) have been developed by U.S. EPA for
indicating the potential for adverse health effects from
exposure to chemicals exhibiting non-carcinogenic effects.
RfDs, which are expressed in units of mg/kg-day, are
estimates of average daily exposure levels for humans,
including sensitive individuals. Estimated intakes of
chemicals from environmental media (e.g., the amount of a
chemical ingested from contaminated drinking water) can be
compared to the RfD. RfDs are derived from human
epidemiological studies or animal studies to which
uncertainty factors have been applied (e.g., to account for
the use of animal data to predict effects on humans). These
uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse non-carcinogenic
effects to occur.

The Hazard Index (HI), an expression of non-carcinogenic
toxic effects, measures whether a person is being exposed to
adverse levels of non-carcinogens. The HI provides a useful
reference point for gauging the potential significance of
multiple contaminant exposures within a single medium or
across multiple media. The HI for non-carcinogenic health
risks is the sum of all contaminants for a given scenario.
Any Hazard Index value greater than 1.0 suggests that a non-
carcinogen potentially presents an unacceptable health risk.

b. Carcinogenic Health Risks

Cancer potency factors (CPFs) have been developed by EPA's
Carcinogenic Assessment Group for estimating excess lifetime
cancer risks associated with exposure to potentially
carcinogenic chemicals. CPFs, which are expressed in units
of (mg/kg-day)"1, are multiplied by the estimated intake of
a potential -carcinogen, in mg/kg-day, to provide an upper-
bound estimate of the excess lifetime cancer risk associated
with exposure at that intake level. The term "upper bound"
reflects-the conservative estimate of the risks calculated
from the CPF. Use of this approach makes underestimation of
the actual cancer risk highly unlikely. Cancer potency
factors are derived from the results of human
epidemiological studies or chronic animal bioassays. The
excess lifetime cancer risks are the sum of all excess
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, ' cancer lifetime risks for all contaminants for a given
scenario.

Excess Lifetime Cancer Risks are determined by multiplying
the intake level by the cancer potency factor for each
contaminant of concern and summing across all relevant
chemicals and pathways. These risks are probabilities that
are generally expressed in scientific notation
(e.g. IX 10"6) . An excess lifetime cancer risk of 1 x 10"*
indicates that a person's chance of contracting cancer as a
result of site related exposure averaged over a 70-year
lifetime may be increased by as much as 1 in one million.
The U.S.EPA generally attempts to reduce the excess lifetime
cancer risk at Superfund sites to a range of 1 x 10"* to l x
1CT6 (1 in 10,000 to 1 in one million), with an emphasis on
the lower end (1 x 10"*) of the scale. Tables 5 and 6
summarize the excess lifetime cancer risks and HI values
estimated for the current land-use scenario, respectively.

* Tables 7 and 8 summarize the excess lifetime cancer risks
and HI values estimated for the future land-use scenario
respectively, at the Himco Site.

c. Characterization of Lead

The U.S. EPA evaluates noncancer risks from lead by a
} different method than those described above. The Agency

believes that an acceptable approach is to estimate the
likely effects of lead exposure on the concentration of lead
in the blood. The Uptake/Biokinetic model was used to
predict blood lead levels for the scenarios evaluated at
this site. The. U.S. EPA has identified 10 ug/L of lead in
the blood as the level of concern for health effects in
children. Of all the scenarios evaluated, there is a cause
for concern if the groundwater beneath the landfill is used
as a drinking water source.*
5. Risk Summary

A major threat is the migration of the plume off-site at
detectable levels of concern. Some contamination above MCLs
has been found in wells south and southeast of the landfill
that either was not found or exceeded levels in background
wells and that may be attributable to site contamination.

The potential excess lifetime cancer risk posed by the Site
exceeds the acceptable risk range of 1 X 10 "* to 1 X 10 "*
principally from the use of contaminated groundwater under
the future use scenario. Risks from ingestion, dermal
contact and inhalation of volatiles from this groundwater
present carcinogenic risks in the range of 1 X 10 "'. South

*^ of the landfill, downgradient, the estimated excess cancer
.J
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TABLE 5 SUMMARY OF ESTIMATED CARCINOGENIC RISK - CURREKT POPULATIONS

Exposed Exposure Exposure Total Excess
Population Point " Medium Exposure Route Cancer Risk

Dirt-bike rider Site Soil Ingestion
Air Inhalation - Particulates

Inhalation - VOCs
Total

Wader Quarry Pit Surface Water Ingestion
Dermal

Sediment Ingestion
Total

Wader Ponds Surface Water Ingestion
Dermal

Sediment Ingestion
Total

Downwind off-site residents:

Adult Home Air Inhalation - Particulates
- Volatiles

Total

Child Home Air Inhalation - Particulates
- Volatiles

Total

2E-06
2E-06
2E-08
4E-G6

IE-08
4E-09
3E-08
4E-08

IE-08
3E-09 ^
8E-09
2E-08

IE-07
7E-08
2E-07 x

)
IE-06
2E-06
3E-06

^

L-Zf



TABLE 6 SUMMARY OF ESTIMATED CARCINOGENIC RISK -
HYPOTHETICAL FUTURE RESIDENTIAL POPULATIONS

JClfc Systems, Jut

Exposed Exposure Lxpbsure
Population Point Medium Exposure Route

1
I
I
I
I
wI
I
I
1
BP"?x

Resident On Landfill:

Adult Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Air Inhalation - Particulates

Inhalation - VOCs
Total

Child Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Air Inhalation - Particulates

Inhalation - VOCs
Total

Resident South of Landfill - Shallow Groundwater:

Adult Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Total

Child Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion

Resident South of Landfill - Deep Groundwater:

Total

Adult

Child

Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion

Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion

Total

. Total

Total Excess
Cancer Risk

IE-01
AE-OA
IE-01
5E-05
IE-07
8E-07
2E-01

6E-02
2E-OA
6E-01
AE-05
IE-07
2E-06
7E-01

AE-03
6E-05
1E-OA
6E-OA
5E-03

2E-03
AE-05
IE-03
AE-OA
3E-03

AE-03
6E-05
1E-OA
6E-OA

2E-03
3E-05
IE-03
AE-OA
3E-03

L -Jo
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TABLE 7

Exposed
Population

Dirt-bike
Rider

Wader

Wader

Exposure
Point

Site

Quarry
Pit

Ponds

SUMMARY OF NONCARCINOGENIC RISK - CURRENT POPULATIONS

Exposure
Medium

Soil
Air

Surface
Water
Sediment

Surface
Water
Sediment

Exposure Route

Ingest ion
Inhalation - Particulates
Inhalation - VOCs

Total

Ingest ion
Dermal
Ingest ion

Total

Ingest ion
Dermal
Ingest ion

Total

Hazard
Subchronic

_<•
—
—
• —

5E-OA
AE-OA
IE-03
2E-03

3E-OA
5E-OA
2E-OA
IE-03

Index
Chronic

* 7E-03
2E-01
3E-05
2E-01

— .
—
—
—

— ^
—

— in

Downwind off-site resident:

Adult Home Air

Child Home Air

Inhalation - Particulates
- Volatiles

Total

Inhalation - Particulates
- Volatiles

Total

IE-01
IE-03
IE-01

6E-02
IE-02
7E-02

(a) Exposure not evaluated for this population.
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TABLE 8 SUMMARY OF NONCARCIKOGENIC RISK -
HYPOTHETICAL FUTURE RESIDENTIAL POPULATIONS

Exposed Exposure Exposure
Population Point Medium Exposure Route
Resident On Landfill:

Adult Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Air Inhalation - Particulates

Inhalation - VOCs
Total

Child Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Air Inhalation - Particulates

Inhalation - VOCs
Total

Resident South of Landfill - Shallow Groundwater:
Adult Home Groundwater Ingestion

Inhalation -. VOCs
Dermal

Soil Ingestion
Total

Child Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Total

Resident South of Landfill - Deep Groundwater:

Adult Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Total

Child Home Groundwater Ingestion
Inhalation - VOCs
Dermal

Soil Ingestion
Total

(a) Hazard index is subchronic for child populations and chronic
others.

(a)Hazard Index

5E+02
2E+00
2E+01
2E-01
IE-02
IE-03
5E+02
9E+02
4E+00
1E+02
8E-01
7E-03
IE-02
1E-K)3

9E+00
2E-01
8E-01
IE-01
1E+01

2E+01
2E-01
3E+00
5E-01
2E+01

AE+00
2E-01
9E-01
IE-01
5E+00
9E-KK)
2E-01
4E-H30
5E-01
1E+01

for all



risks to a future resident are approximately 5 X 10 "3. The
hazard index for humans interacting with the Site exceed the
acceptable hazard index of 1.0. For future use of the
groundwater under the landfill, the hazard index values are
approximately 500 to 1,000.

Some of these risks are caused in some part by chemicals
which could be present at levels close to levels found in
background wells (that is, wells located upgradient of the
site). These chemicals include arsenic, antimony and
beryllium. The sampling results do not clearly indicate
whether or not the site is actually contributing more of
these chemicals to the groundwater; however, even if the
risks due to these possible background chemicals were not
included in the risk estimates, there still are risks from
other chemicals that indicate the groundwater beneath the
landfill should not be used as a drinking water source.

In addition to groundwater, there is an estimated excess
cancer risk of 4 to 6 X 10 "* to a future resident living
south of the landfill where Polynuclear Aromatic
Hydrocarbons (PAHs) were detected in the soil.

6. Environmental Risks

An ecological risk assessment was conducted to characterize
the biological resources at the site and adjacent habitats,
and identify actual and potential impacts to these resources
associated with releases of hazardous substances from the
site.

Contaminants present in the soil where the prairie
communities are located are unlikely to pose adverse impacts
to resident species of plants and animals. The greatest
hazard to resident organisms occurs in the south/southeast
area of the site where contamination is higher and more
varied. This area is highly disturbed and unlikely to
support ecologically significant populations. Small mammals
are likely to inhabit this area and may be exposed to
contaminants. Other areas of the site are unlikely to pose
a significant threat of adverse effects to exposed
organisms. The potential exposures of ecological concern
are summarized in Table 9.

G. RATIONALE FOR FURTHER ACTION

Actual or threatened releases of hazardous substances from this
Site, if not addressed by implementation of the response action
selected by this ROD, may present an imminent and substantial
endangerment to public health, welfare, or the environment.
Therefore, based on the findings in the RI report and the -^
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TABLE 9
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EXPOSURE SCENARIOS FOR ECOLOGICAL POPULATIONS
HIMCO DUMP SUPERFUND SITE

ELKHART, INDIANA
1992

Exposure Point Exposed Population

L-Pond, Small Benthic invertebrates
Pond and Quarry
Pond Fish

Phytoplankton

Zooplankton

Resident shorebirds

Migratory waterfowl

Terrestrial wildlife
(induding avian)

Aquatic macrophytcs

Aquatic organisms
exposed to runoff
from watershed

Terrestrial Terrestrial plants
Locations

Terrestrial invertebrates
and wildlife (induding
burrowing pnimafc soil
invertebrates, avian
predators, e.g^ eagles)

Wetland Wetland vegetation
exposed to runoff and
contaminated soil

A/R/HIMCO/AS6

Exposure Activity

Direct uptake, feeding

Direct uptake, feeding

Direct uptake

Direct uptake, feeding

Ingestion of water, soil,
and sediment; feeding

Ingestion of water, soil.
and sediment; feeding

Ingestion of water, soil,
and sediment; feeding

Direct uptake

Direct uptake, feeding

Growth in contaminated
soil; uptake

Ingestion of contaminated
water and soil; direct
contact with contaminated
soil; consumption of
contaminated plants and
animak

Direct uptake

L.-34-

Relative
Potential

Magnitude
of Exposure

High

High,

High

High

Low to
Moderate

Very Low

*

Low to
Moderate

High

Low to
Moderate

High

Very Low to
High

Moderate to
High



discussion above, a Feasibility Study (FS) was performed to focus j
on the development of alternatives to address the threats at the
Site. The FS report documents the evaluation of the magnitude of
site risks, site-specific applicable or relevant and appropriate
requirements, and the requirements of CERCLA and the NCP in the
derivation of remedial alternatives for the Site.

H. DESCRIPTION OF ALTERNATIVES

Although the NCP reaffirms U.S. EPA's preference for permanent
solutions to Superfund site problems through the use of treatment
technologies, the preamble to the NCP contemplates that many
remedial alternatives may be impractical for certain sites due to
severe implementability problems or prohibitive costs (e.g.,
treatment of the entire contents of a large landfill). Since the
Himco Site contains a 58 acre landfill, U.S. EPA believes that
treatment of the landfill contents is impracticable because of
severe implementability problems, danger to workers and nearby
residents, and prohibitive costs; therefore, the FS was directed
at the evaluation of containment rather than treatment of the
source material. Source control alternatives range from no
action to capping with leachate collection and treatment.

Because the target risk level of one in 10,000 (1 X 10 ~* for
carcinogenic risk and HI of 1 for noncarcinogenic risk) is
currently exceeded in background groundwater samples, the NCP
target risk levels cannot be specified for the groundwater J
downgradient of the Himco Site. Additionally, RI data do not
conclusively indicate that groundwater outside the boundaries of
the contaminated areas is currently being impacted by the site
contaminants; therefore, at this time a groundwater remedy and
cleanup standards have not been developed for this Site.

A groundwater monitoring program is a component of each
alternative except the no action alternative. Groundwater
monitoring has been incorporated in the alternatives to evaluate
the effectiveness of the remedy. The FS has established
contamination levels for contaminants of concern which would
trigger an additional groundwater investigation if the remedy
fails and those levels are reached.

All caps would be designed to minimize any adverse impact to the
wetland, delineated during the RI.

Alternative 1 - No Action
*•

The NCP requires that a No Action alternative be evaluated at
every site to serve as a baseline for comparison against the
other cleanup alternatives. It assumes that no corrective action
will be taken at the site. It has no cost or operation and
maintenance associated with it. It does not provide any long-term
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effectiveness and permanence; nor does it provide a reduction of
toxicity, mobility, or volume through treatment.

Alternative 2 - Containment by Means of a Solid Waste Cap; Active
Landfill Gas Collection and Treatment; Groundwater Monitoring;
and Institutional Controls

Alternative 2 includes a single barrier, solid waste cap to
contain the landfill waste mass and the contaminated surface soil
in the construction debris area and in an area immediately south
of the landfill, and an active landfill gas collection and
treatment system with vapor phase carbon adsorption. A
groundwater monitoring program will be implemented and
institutional controls will be placed on the site by means of
fencing, access restrictions, deed restrictions, and groundwater
use restrictions. The primary components of this alternative
include the following:

Cap Construction

The entire landfill waste mass and the contaminated surface soil
in the construction debris area and in the area immediately south
of the landfill will be capped. Site preparation and layout will
be completed to re-route surface water drainage away from the
capped area. The cap will consist of an 18-inch vegetated soil
layer, a 6-inch sand drainage layer, and a 2-foot thick, low
permeability clay layer. The vegetative soil layer will be
seeded, if possible, with the current on-site plant species to
preserve the uniqueness of the prairie assemblage at this site.
An additional layer of soil (buffer) of approximately 2.15 feet
will be laid over the existing landfill to attain a 4 percent
grade required by the State of Indiana and to facilitate
drainage.

Groundwater Monitoring

A groundwater monitoring program will be implemented to monitor
groundwater quality downgradient of the site and to evaluate if
the remedy is effective in protecting the site groundwater from
adverse impacts by site contaminants.

Landfill Gas

An active landfill gas collection system will be located in a
grid network throughout the landfill. The off-gas from the
landfill will .be treated by means of a vapor phase carbon system
if landfill gas characterization studies indicate VOC emissions
exceed ARARs. The spent carbon would be tested by TCLP to
determine if it is hazardous by characteristic, and then managed
accordingly. If any methane gas is generated, creating explosive
conditions, an enclosed ground flare system will be implemented
to burn it.

14



Institutional Controls

Institutional controls will be implemented, which include
installation of a fence around the landfill and contaminated
soils covered by the cap; and deed restrictions limiting the
site's future land use as well as restrictions on groundwater use
in the site vicinity.

The estimated costs for this alternative are:

Capital Cost: $7,539,000
Annual O&M Cost: $210,000
Total Present Worth: $10,429,000

Alternative 3 - Containment by Means of a Single Barrier, Solid
Waste Cap; Active Landfill Gas Collection and Treatment; Leachate
Collection and Off-Site TSDF Disposal; Groundwater Monitoring;
and Institutional Controls

Alternative 3 is the same as Alternative 2 with the addition of a
leachate collection system and off-site disposal.

Leachate Collection System

A leachate collection system, consisting of vertical wells placed
in the landfill to extract leachate generated in the landfill,
will be constructed. Six hundred eighty wells, spaced 56 feet
apart will be installed in the landfill. The collected leachate
will be transported by means of an interconnecting piping system
to a central collection point, then transported for treatment and
disposal to a licensed, treatment, storage and disposal (TSDF)
facility. Compliance with Indiana State Codes regulating
disposal of wastewater would be required.

Capital Cost: $13,628,000
Annual O&M Cost: $982,000
Total Present Worth: $27,140,000

Alternative 4 - Containment by Means of a Composite Barrier,
Solid Waste Cap; Active Collection and Treatment of Landfill Gas;
Groundwater Monitoring; and Institutional Controls

This alternative is similar to alternative 2, except the cap is a
composite barrier, solid waste cap. The cap structure is the
same as alternative 2 except that upon the 2-foot clay layer and
under the 6-inch sand drainage layer, there will be a 40
millimeter, high density polyethylene (HOPE) flexible membrane
liner. The composite cap provides an added level of landfill gas
containment and greater control of infiltration into the waste
mass, over the single barrier cap. The composite cap greatly
reduces the need for a leachate collection system.
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Capital Cost: $8,931,000
Annual O&M Cost: $210,000
Total Present Worth: $11,821,000

I. Summary of Comparative Analysis of Alternatives

In accordance with the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), the relative performance of
each alternative is evaluated using the nine criteria, Title 40
of the Code Federal Regulations (40 CFR) Section 300.430(e) (9)
(iii), as a basis for comparison. An alternative providing the
"best balance" of trade-offs with respect to the nine criteria is
determined from this evaluation.

The following two threshold criteria, overall protection of human
health and the environment, and compliance with Applicable or
Relevant and Appropriate Requirements (ARARs) are criteria that
roust be met in order for an alternative to be selected.

1. Overall Protection of Human Health and the Environment

Overall protection of human health and the environment
addresses whether a remedy eliminates, reduces, or controls
threats to human health and to the environment.

The major exposure pathways of concern at the Site are from
ingestion, inhalation, and direct contact with the landfill
waste mass and contaminated soils in the construction debris
area. The continued release of leachate into the
groundwater aquifer and outside the landfill boundaries also
presents a risk to human health and the environment.
Environmental risk may result from the release of landfill
fugitive dust into the air.

Alternative l does not satisfy the requirement for overall
protection of human health and the environment.
Alternatives 2 and 3 provide protection to human health and
the environment by reducing risk by containing the landfill
waste mass, and the contaminated surface soil in the
construction debris area and in an area immediately south of
the landfill, with a single barrier, solid waste cap and by
collecting and treating the landfill gas. with these
alternatives, human risk associated with exposure to the
wastes in the landfill and the contaminated surface soil in
the construction debris area and in an area immediately
south of the landfill is theoretically eliminated.
Additionally, risk associated with release of the leachate
into the groundwater or outside the landfill boundaries is
reduced.

Alternative 3 provides further reduction of risk with the
extraction and off-site treatment and disposal of leachate
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from the landfill. This reduces the potential for release
of contaminants into groundwater or other media outside the
landfill boundaries. Alternative 4 provides a greater
reduction in risk than Alternatives 2 and 3 because the
composite cap provides an added level of landfill gas
containment and greater control of infiltration into the
waste mass, over the single bar"rier cap, thereby minimizing
the potential release of leachate into the groundwater and
other media outside of the landfill boundaries (the
composite cap greatly reduces the need for a leachate
collection system).

2. Compliance with Applicable or Relevant and Appropriate
Requirements

This criterion evaluates whether an alternative meets ARARs
set forth in federal, or more stringent state, environmental
standards pertaining to the site or proposed actions.

Because the No Action alternative does not involve
conducting any remedial action at the site, no ARARs
analysis is necessary for Alternative 1. Alternatives 2, 3,
and 4 are expected to be in compliance with ARARs.

3. Long-Term Effectiveness and Permanence

This criterion refers to the ability of an alternative to
maintain reliable protection of human health and the
environment over time. The primary focus of this evaluation
is the extent and effectiveness of controls that may be
required to manage the risk posed by treatment residuals
and/or untreated waste.

Alternative l, the No Action alternative, provides no long-
term effectiveness and would result in continuation of the
elevated risk levels that currently exist at the Himco site.

Alternatives 2 and 3 provide long-term effectiveness and
permanence by containing the landfill waste mass, and the
contaminated surface soil in the construction debris area
and in an area immediately south of the landfill, with a
single barrier, solid waste cap. The cap will reduce
ingestion, inhalation, and direct contact with contaminated
materials and will reduce infiltration of precipitation into
the waste mass which reduces leachate generation, thereby
reducing'the potential for off-site groundwater
contamination. Alternative 3 further reduces risk with the
leachate collection system; however, because groundwater is
hydraulically connected with the landfill waste, there is
uncertainty as to the effectiveness of collecting the
leachate. Alternatives 2 and 3 also provide long-term
effectiveness and permanence by implementing institutional
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: controls to maintain the cap's integrity and restrict
groundwater use in the site vicinity.

Alternative 4, like Alternatives 2 and 3, provides long-term
effectiveness and permanence through containment and
reduction of infiltration and by implementing institutional
controls to maintain the cap's integrity, as well as to
restrict groundwater use in the site vicinity. The .
composite barrier solid waste cap in Alternative 4 further
reduces infiltration, which reduces the generation of
leachate, thereby providing a greater reduction in risk and
in the potential for off-site groundwater contamination.

4. Reduction of Toxicity, Mobility, or Volume through
Treatment

This criterion evaluates treatment technology performance in
the reduction of chemical toxicity, mobility, or volume.

— This criterion addresses the statutory preference for
selecting remedial actions which include, as a principal
element, treatment that permanently and significantly
reduces the volume, toxicity, or mobility of the hazardous
substances, pollutants, and contaminants.

Alternative 1 provides no reduction in toxicity, mobility,
or volume. Alternatives 2 through, 4 provide a slight
reduction in toxicity or volume in VOCs from landfill gas
collection. Alternative 3 provides an added marginal
reduction in toxicity and volume through the leachate
collection. Alternatives 2, 3, and 4 provide reduction in
mobility by reducing leachate generation in the landfill.
The liner system in Alternative 4 provides a greater
reduction in the leachate generation rate than that in
Alternatives 2 and 3, further reducing mobility of
contaminants in the landfill.

*
5. Short-Term Effectiveness

Short-term effectiveness considers the time to reach cleanup
objectives and the risks an alternative may pose to site
workers, the community, and the environment during remedy
implementation until cleanup goals are achieved.

Potential risks from Alternatives 2, 3 and 4 to the
community during implementation are from exposure to
airborne -dust and organic vapors from the waste mass and
leachate. Workers employed in the construction of the gas
collection system, the leachate collection system and the
cap may be exposed to the waste mass and leachate material.
All the alternatives, except Alternative 1, include measures
to minimize the short-term impacts during construction, such

N as dust control and the use of safe work practices.
.„ /'
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6. Implementability

This criterion addresses the technical and administrative
feasibility of implementing an alternative, and the
availability of various services and materials required for
its implementation.

All the alternatives are implementable and can be readily
constructed with technology and materials presently
available. The composite barrier cap in Alternative 4 will
take a little more time for installation than the single
barrier cap in Alternatives 2 and 3. Operation of
Alternative 3 will be more difficult because it includes a
leachate collection and storage system and requires periodic
disposal of leachate at an off-site TSDF.

7. Cost

This criterion compares the capital, O&M, and present worth
costs of implementing the alternatives at the Site. Table
10 shows the Cost Summary.

8. State Acceptance

The State of Indiana is in agreement with the selection of
Alternative 4 for remediation of the Himco Dump Site and has
provided U.S. EPA with a letter of concurrence.

9. Community Acceptance

"Community concerns have been thoroughly reviewed and are
addressed in the attached Responsiveness Summary.

J. The Selected Remedy

Based upon considerations of the requirements of CERCLA, the NCP
and balancing of the nine criteria, the U.S. EPA has determined
that Alternative 4, a Composite Barrier, Solid Waste Cap; Active
Collection and Treatment of Landfill Gas; Groundwater Monitoring;
and Institutional Controls, is the most appropriate remedy for
the Himco Dump Site.

The components of- the selected remedy are as follows:

A composite barrier, solid waste cap with an area equal
to -approximately 58 acres,consisting of: an 18-inch
vegetated soil layer; a 6-inch sand drainage layer; a
40 millimeter, high density polyethylene (HOPE)
flexible membrane liner; a 2-foot thick, low
permeability clay layer and an additional layer of soil
(buffer) of approximately 2.15 feet laid over the
existing landfill to attain the State of Indiana
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TABLE 10
COST SUMMARY

Ilimco Dump Super fund Site
Elkharl, Indiana

Alternatives

1. No Action

2. Single Barrier Cap, Gas Collection & Treatment,
Groundwater Monitoring, & Institutional Control

Capital
Cost

$0

$7,539,000

Annual
O&M Cost

$0

$210,000

Total Present
Worth Cost*

$0

$10.429.000

r
3. Single Barrier Cap, Gas Collection & Treatment,

Lcachate Collection System, Groundwater Monitoring,
& Institutional Control

4. Composite Barrier Cap, Gas Collection & Treatment,
Groundwater Monitoring, & Institutional Control

$13,628,000

$8,931,000

$982,000

$210,000

$27,140,000

$11,821,000

* Present worth cost based on intercst(i)=6% and 30 years for O&M (see Tables 4-1 through 4-4).



required 4 percent grade and to facilitate drainage.

Institutional controls including fencing, deed
restrictions limiting the land use of the site, and
groundwater use restrictions.

An active landfill gas collection system including a
vapor phase carbon system to treat the off-gas from the
landfill.

An enclosed ground flare system will be implemented if
landfill gas characterization studies indicate VOC
emissions exceed ARARs.

A groundwater monitoring program designed to detect
changes in concentration of hazardous constituents in
the groundwater and to detect the presence and
concentration of site related contamination in drinking >"r
water wells near the Site.

The groundwater monitoring program shall continue for
30 years. Samples shall be analyzed for target
compound list (TCL), VOCs and target analyte list (TAL)
metals.

Mitigative measures will be taken during remedy
construction activities to minimize adverse impacts to
the wetland.

K. Statutory Determinations

U.S. EPA's primary responsibility at Superfund Sites is to
undertake remedial actions that protect human health and the
environment. Section 121 of CERCLA has established several other
statutory requirements and preferences. These include the
requirement that the selected remedy, when completed, must comply
with all applicable, relevant and appropriate requirements
("ARARs") imposed by Federal and State environmental laws, unless
the invocation of a waiver is justified. The selected remedy
must also provide overall effectiveness appropriate to its costs,
and use permanent solutions and alternative treatment
technologies, or resource recovery technologies, to the maximum
extent practicable. Finally, the statute establishes a
preference for remedies which employ treatment that significantly
reduces the toxicity, mobility or volume of contaminants.

The selected remedy will satisfy the statutory requirements
established in Section 121 of CERCLA, as amended by SARA, to
protect human health and the environment, will comply with ARARs
(or provide grounds for invoking a waiver), will provide overall
effectiveness appropriate to its costs, and will use permanent
solutions and alternate treatment technologies to the maximum

j
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extent practicable. Treatment is not a component of the selected
remedy because an attempt to treat the hazardous substances
present at the site in soils and leachate would not provide a
sufficiently significant additional decrease in risk presented by
the site to justify the increased cost of attempting such
treatment.

1. Protection of Human Health and the Environment

Implementation of the selected remedy will protect human health
and the environment by reducing the risk of exposure to hazardous
substances present in surface soils and leachate at the site.
An adequate final cover for the site will reduce the risk of
exposure to hazardous substances present in soil at the site, and
will also reduce the rate of infiltration by which precipitation
passes through the contaminated soil and maintain that reduction
over time. By reducing the rate of infiltration, the final cover
will also reduce the rate of leachate generation in the landfill;
therefore, the final cover will also reduce the risk that
hazardous substances, pollutants, and contaminants present in the
leachate will migrate and contaminate the aquifer. Groundwater
monitoring will be required to provide early warning against the
risk that the hazardous substances present in the leachate may
migrate and contaminate the aquifer. Institutional controls
will be imposed to restrict uses of the site to prevent exposure
to hazardous substances and contaminants in the soil and the
leachate at the site. No unacceptable short-term risks will be
caused by implementation of the remedy. The community and site
workers may be exposed to dust and noise nuisances during
construction of the final cover. Mitigative measures will be
taken during remedy construction activities to minimize impacts
of construction upon the surrounding community and environs.
Ambient air monitoring will be conducted and appropriate safety
measures will be taken if contaminants are emitted.

2. Compliance with ARARs

The selected remedy will comply with all identified applicable or
relevant and appropriate federal requirements, and with those
state requirements which are more stringent, unless a waiver is
invoked pursuant to Section 121(d)(4)(B) of CERCLA. The ARARs
for the selected remedy are listed below:

A. Federal ARARs

Chemical-Specific Requirements

Chemical-specific ARARs regulate the release to the environment
of specific substances having certain chemical characteristics.
Chemical-specific ARARs typically determine the standard for
clean-up at a site.

21



Resource Conservation and Recovery Act (RCRA)

As the hazardous wastes at this site were placed prior to the
effective date of the regulations, the chemical-specific
requirements of RCRA are not applicable. As the leachate from
the waste mass is highly contaminated by hazardous substances
similar to RCRA hazardous substances, the chemical-specific
requirements of RCRA are relevant and appropriate. 40 CFR 141
requires that ground water used as drinking water meet Maximum
Contaminant Levels ("MCLs") for contaminants of concern.

Safe Drinking Water Act

40 CFR 141

Federal Drinking Water Standards promulgated under the Safe
Drinking Water Act ("SDWA") include both Maximum Contaminant
Levels ("MCLs") and, to a certain extent, non-zero Maximum
Contaminant Level Goals ("MCLGs"), that are applicable to
municipal drinking water supplies servicing 25 or more people.
At the Hiroco Dump Site, MCLs and MCLGs are not applicable, but
are relevant and appropriate, because the unconfined aquifer
below the site is a Class II aquifer which has been used by
residences bordering the site, is presently being used by
residences in the area surrounding the site and could potentially
be used in the future as a drinking water source.

The National Contingency Plan ("NCP") at 40 CFR 300.430 (e) (2)
(i) (B) provides that MCLGs established under the Safe Drinking
Water Act that are set at levels above zero, shall be attained by
remedial actions for ground waters that are current or potential
sources of drinking water. The point of compliance for federal
drinking water standards is at the boundary of the
solidified/stabilized waste, because this is the point where
humans could potentially be exposed to contaminated groundwater. ̂
Because this site will have a final clay cover, the point of
compliance will be at the boundary of the final cover. Ground
water monitoring wells will be installed at the point of
compliance to ensure that any release of contaminated leachate
from the site which could adversely affect the aquifer is
detected at the earliest possible stage. Existing ground water
wells in the aquifer will also be monitored, and additional wells
may be drilled and monitored, if necessary.

Location-Specific Requirements

Location-specific ARARs are those requirements that derive from
the physical nature of the site's location and features of the
local geology and hydrogeology such as wetlands and floodplains.

22

L-45-



} Resource Conservation and Recovery Act f'RCRA")

Executive Orders 11988 11990, 40 CFR Part 6, Appendix A

Since the RI has identified wetlands adjacent to the site, the
action must be carried out in such a way as to prohibit discharge
of dredged or fill material into wetlands without a permit, avoid
adverse effects, minimize potential harm, and preserve and
enhance wetlands, to the extent possible. Executive Order 1-1990
(Protection of Wetlands) is an applicable requirement. Executive
Order 11990 requires that actions taken at the Site be conducted
in a manner minimizing the potential for destruction, loss, or
degradation of wetlands.

Wetlands will be monitored and evaluated. ARARs for wetlands
will be met through the continued evaluation of the wetlands, and
if necessary, implementation of a plan to limit degradation, or
restore the wetlands.

Action-Specific Requirements

Resource Conservation and Recovery Act ("RCRA'M

Landfills

40 CFR 264.310

This regulation requires the installation of a final cover to
provide long-term minimization of infiltration. This regulation
also requires 30-year post-closure care and ground-water
monitoring. The Regional Administrator may revise the length of
post-closure care period pursuant to 40 CFR 264.117(a)(2)(i) if
he finds that a reduced period is sufficient to protect human
health and the environment; or extend the length of the post-
closure care period pursuant to 40 CFR 264.117(a)(2)(ii) if he
finds that the extended period is necessary to protect human
health and the environment.

Although the hazardous waste in this landfill was placed before
the effective date of the requirements, and therefore, this
regulation is not applicable; it is nevertheless clearly
appropriate in light of the wastes similar or identical in
chemical structure to RCRA hazardous wastes that pose the threats
which this action will be designed to address. This regulation
establishes standards for the final cover and requires compliance
with the regulations which govern post closure care set forth at
40 CFR 264.117-120.

Post Closure Care </

40 CFR 264.117(3)(1)
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While the requirements for post closure care set forth at 40 CFR
262.117 through 264.120 are not applicable to this site, the
presence of hazardous substances similar to RCRA hazardous wastes
in the dump make several of these regulations relevant and
appropriate. This includes the requirement for maintenance and
monitoring of the waste containment systems for thirty years.

_ 40 CFR 264.117(c) ^

The remedy selected for this site requires U.S. EPA to restrict
post-closure use of this property as necessary to prevent damage
to the cover. Post closure use of the property must never be
allowed to disturb the integrity of the cover, the liner, or any
other component of the containment system, or the function of the
facility's monitoring systems, unless the Regional Administrator
finds that the disturbance is necessary to the proposed use of
the property and will not increase the potential hazard to human
health and the environment, or the disturbance is necessary to '
reduce a threat to human health and the environment

40 CFR 264.228(b)
40 CFR 264.310(b)

It will be necessary to prevent run-on and run-off from damaging
the cover.

Closure with Waste in Place__

40 CFR 264.228(3)(2)
40 CFR 264.258(b)

These regulations require the elimination of free liquids by
removal or solidification, and the stabilization of remaining
waste and waste residue to support cover. Because the RCRA
hazardous waste in this landfill was placed before the effective
date of the regulations, they are not applicable, but may be
considered relevant and appropriate.

Clean Air Act

40 CFR 50 and 52

The Clean Air Act and the regulations cited above require that
select types and quantities of air emissions be in compliance
with regional air pollution control programs, approved State
Implementation Plans ("SIP"s) and other appropriate federal air
criteria. The selected remedy involves installation of a gas
collection system which may release contaminants or particulates
into the air. Emission and technology requirements promulgated
under this act are relevant and appropriate, including provisions
of the State of Indiana's SIP.
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B. State ARARs as Identified by the State of Indiana

- Wetlands Protection through the State of Indiana Water Quality
Surveillance Standards Branch and the Indiana DNR Division of
Water Requirements

- Ambient Air Quality Standards (Title 326 IAC Article 1-3)

- Indiana VOC Emission Standards (Title 326 IAC Article 2-1 and
8-1-6)

- Indiana fugitive dust control (Title 326 IAC Article 6-4)

- Indiana Solid Waste Landfill Cover Standards (Title 329 IAC
Articles 2-4, 2-14, 2-15 and 3.1-9

- Indiana Solid and Hazardous Waste Management (Title 329 IAC
Article 2-21)

The remedy will attain the state standards listed above to the
extent that such standards are applicable, or relevant and
appropriate, promulgated standards more stringent than the
comparable federal standard.

3. Cost Effectiveness

Cost effectiveness compares the effectiveness of an alternative
in proportion to its cost of providing environmental benefits.
Table 11 lists the costs associated with the implementation of
the selected remedy.

TABLE 11

Total estimated costs for the selected remedy at the Himco Dump
Site:

Total Total Total
Alternative Capital Cost OEM. 30 Yr. Present Worth

4 $8,931,000 $2,890,000 $11,821,000

The selected remedy for this site is cost effective because it
provides the greatest overall effectiveness proportionate to its
costs when compared to the other alternatives evaluated, the net
present worth being $11,821,000. The estimated cost of the
selected remedy is comparable with Alternatives 2 and 3, and
assures a high degree of certainty that the remedy will be
effective in the long-term due to the significant reduction of
the mobility of the contaminants achieved through containment of
the source material and the decrease in leachate generation. The
addition of a leachate collection system would provide only a
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limited additional reduction of risk to public health and the
environment. The uncertain effectiveness of such a system, which
would be very difficult to implement, does not justify the
additional cost for this component.

4. Utilization of Permanent Solutions and Alternative
Treatment Technologies or Resource Recovery
Technologies to the Maximum Extent Practicable

The selected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be used in a
cost-effective manner at this site. Of those alternatives that
are protective of human health and the environment and that
comply with ARARs, U.S. EPA has determined that the selected
remedy provides the best balance in terms of long-term
effectiveness and permanence, reduction of toxicity, mobility, or
volume of contaminants, short term effectiveness,
implementability, and cost, taking into consideration State and
community acceptance.

The installation and maintenance of a final cover for the
landfill, ground water monitoring, and restriction of site access
through installation of a fence and institutional controls, will
provide the most permanent solution practical, proportionate to
the cost.

5. Preference for Treatment as a Principal Element

Based on current information, U.S. EPA and the State of Indiana
believe that the selected remedy is protective of human health
and the environment and utilizes permanent solutions and
alternative treatment technologies to the maximum extent
possible. The remedy, however, does not satisfy the statutory
preference for treatment of the hazardous substances present at
the site as a principal element because such treatment was not
found to be practical or cost effective.
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HIMCO DUMP

RESPONSIVENESS SUMMARY

This Responsiveness Summary has been prepared to meet the
requirements of Sections 113(k)(2)(iv) and 117(b) of the
Comprehensive Environmental Response, Compensation and Liability
Act of 1980, as amended by the Superfund Amendments and
Reauthorization Act of 1986 (CERCLA), which requires the United
States Environmental Protection Agency (U.S. EPA) to respond
"...to each of the significant comments, criticisms, and new data
submitted in written or oral presentations" on a proposed plan
for a remedial action. The Responsiveness Summary addresses
concerns expressed by the public, potentially responsible parties
(PRPs), and governmental bodies in written and oral comments
received by U.S. EPA and the State of Indiana regarding the
proposed remedy for the Himco Dump Site.

Overview

The Himco Dump site is a closed landfill located at County
Road 10 and the Nappanee Street Extension in Cleveland Township,
adjacent to the City of Elkhart, Elkhart County, Indiana. The
site is located approximately two miles north of the St. Joseph
River which runs east-west through the City of Elkhart. The site
covers approximately 100 acres and is bounded on the north by a
tree line and a gravel pit pond; on the west by two ponds (an
L shaped pond called the "L" pond, and the small pond); on the
south by County Road 10 and private residences; and on the east
by Nappanee Street Extension.

There is an abandoned gravel pit operation in the northeast
corner of the site. An old truck scale and concrete structures
are also present in this area. The gravel pit is filled with
water which is approximately 30 feet deep. Two smaller and
shallower ponds, the L pond and the small pond, are on the west
side of the site.

The Himco site was privately operated by Himco Waste Away Ser-
vice, Inc., and was in operation between 1960 and September 1976.
In 1971, the Indiana State Board of Health (ISBH) first identi-
fied the Himco site as an open dump. In early 1974, residents
along County Road 10 south of the Himco site complained to ISBH
about color, taste, and odor problems with their shallow wells.
Analyses of six shallow wells along County Road 10, ranging in
depth from 20 to 30 feet, showed high levels of manganese.
Mr. Chuck Himes, the principal landfill operator, replaced these
wells with deeper wells ranging in depth from 152 to 172 feet
below ground surface. By mid-1990, the wells showed high concen-
trations of sodium which posed a chronic health threat to the
residents. By November 1990, municipal water service was
provided to those residents whose wells were affected and was
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financed by Miles Laboratories, Inc. and Himco Waste Service,
Inc. In 1976, the landfill was closed.

In June 1988, the Himco site was proposed for the National
Priorities List (NPL) and in February 1990, was officially placed
on the NPL and designated a Superfund site. The site RI/FS was
begun in 1989 and completed in 1992.

Public Comment Period

A public comment period on the FS and Proposed Plan for this Site
was initiated on September 30, 1992 and was originally scheduled
to run for 30 days. However, the Agency received requests from
Potentially Responsible Parties to extend the comment period, so
in response to these requests, the comment period was extended
through November 30, 1992. A public meeting was held on October
6, 1992 at the Municipal Building in Elkhart, Indiana. At this
meeting, representatives from U.S. EPA and IDEM presented the ^
Proposed Plan, answered questions, and accepted cqmments from the
public. Approximately 60 people were in attendance. Comments
received during the comment period are included in this
Responsiveness Summary.

The RI Report, the FS and the Proposed Plan for the Site were
made available to the public on September 30, 1992. These
documents are available in both the administrative record and
information repositories maintained at U.S. EPA offices in
Chicago, Illinois, the Elkhart Public Library and the Pierre
Moran Branch Library in Elkhart, Indiana.

Summary of Comments

The public comments regarding the Himco Dump Site are organized
into the following two categories:

Summary of comments from local residents regarding the
FS and the Proposed Plan;

- Summary of comments from the PRPs concerning the FS and
the Proposed Plan.

Many of the comments below have been paraphrased in order to
effectively summarize them in this document. The reader is
referred to the Administrative Record for this Site, located at
U.S. EPA offices in Chicago, Illinois and the Elkhart Public and
Pierre Moran Branch Libraries in Elkhart, Indiana. The
Administrative Record also contains a copy of the public meeting
transcript.



Comments from Residents of the Community Affected by the Landfill

Comment; The majority of comments from the affected community
thank U.S. EPA for conducting the study. They want the site
cleaned without any more delays. Some of the comments support
our remedy; however, most of the comments reflect the community's
desire to excavate the landfill and avoid a "cover-up" remedy.
In addition, all but one comment from the community want the
leachate pumped and treated.

Response: It would be impractical to excavate the entire
landfill. The material would need to be treated in some way
which would be extremely expensive. After treatment, the
residual material would then need to be landfilled.

The leachate collection system was not recommended because, due
to the fact that the groundwater is hydraulically connected with
the landfill waste, and it is unlikely that the leachate wells
would effectively collect the leachate. In addition, 680
extraction wells would need operation and maintenance and the
system would require perpetual pumping, treatment and disposal,
at substantial cost.

Comment; The proposed cap will not stop vertical infiltration.
What will happen when rain and snow melt is dumped on uncovered
areas?

Response; The cap will greatly reduce vertical infiltration.
The composite liner provides an added layer of protection,
further minimizing infiltration into the landfill. The new cap
will prevent rain and snow melt from coming in contact with any
contaminated material and therefore, will not carry contamination
to uncovered areas.

Comment; The groundwater is being contaminated by the landfill.

Response: The RI shows the site is not currently impacting the
groundwater near the landfill. To insure the quality of the
groundwater, a groundwater monitoring plan will be developed
during the design. As part of this plan, the Agency will set
trigger levels for contaminants of concern (contaminants
identified in the RI). If the monitoring results show that these
levels are being exceeded, a ground water study will be initiated
to further evaluate the site conditions and identify the
potential remedy if required. The Maximum Contaminant Levels
(MCLs) established for drinking water are proposed as the trigger
levels for most of the contaminants of concern. Levels for the
remaining contaminants of concern (antimony, lead, vanadium, and
methylene chloride) are calculated based on concentrations found
in background wells, using a formula developed for monitoring at
RCRA facilities (Statistical Analysis of Ground Water Monitoring



Data at RCRA Facilities. Interim Final Guidance. April 1989). A
more extensive discussion of the method of determining the
trigger levels may be found in Appendix A of the FS Report.

Comment; Deed restrictions are worthless. Deed restrictions can
be eliminated any time in the future if the present owners,
heirs, or powers of attorney so elect to do.

Response:

Institutional controls (such as deed restrictions) can be used
(and typically are used) in conjunction with engineering controls
as part of a remedial action in order to ensure protection of
human health and the environment. Although it is true that at
this site institutional controls, including deed restrictions to
limit land and groundwater use, cannot by themselves be relied
upon to protect public health, they do impose a legal obligation
upon the owner of the property or future purchasers to abide by **"
the restrictions. If the Agency negotiates a Consent Decree with
Defendants which own Superfund Site property and deed
restrictions are required by that Consent Decree, the deed
restrictions become legally enforcable. Therefore the Agency
believes that requiring deed restrictions, to prevent future
development of the Site or any consumptive use of the
groundwater, will enhance the protectiveness of the remedy. In
the event that deed restrictions are not implemented, and another \
institutional control is necessary to ensure protectiveness, EPA
will consider such measures at that time.

Comment; Almost every comment from the affected community was
adamant in having the Potentially Responsibility Parties (PRPs)
pay for the clean-up.

Response: U.S. EPA has an enforcement first policy and will ^
negotiate with the PRPs at this site to conduct the clean-up.
However, if no good faith offer to conduct and/or finance the
remedy is received from the PRPs, U.S. EPA will consider other
options.

Comments from the Potentially Responsibility Parties

INTRODUCTORY STATEMENT;

Comments were received from several PRPs and/or their
contractors.' Three provided extensive comments, while the others
provided letters supporting the comments of others. All PRP
commentors recommended a no action alternative. To support this
recommendation, they offered a number of comments in regard to
the preparation of the risk assessment for the Himco site. These
comments challenged the Agency's approach, exposure assumptions )



and methods by which the risk assessment process was implemented.
The Agency believes that the risk assessment process was
conducted in accordance with accepted guidance, applying site-
specific factors and utilizing reasonable yet conservative
assumptions where required. In nearly every instance, the
alternative approach or assumption as suggested by the commentors
would not have affected the choice of the proposed remedy.

Because of the voluminous, redundant nature of the comments
received from the three PRPs, they will be addressed in summary
fashion, grouping comments under major headings. Comments will
be numbered sequentially under each heading for ease of
reference. See the Administrative Record for the specific
comments.

Comments on Assessment of Future Use of the Site

Comment Fl; One commentor stated that "The State of Indiana and
U.S. EPA uniformly agree that the property should not and will
not be used for the construction of any buildings." The
commentor provided two letters from the Chief of the Facilities
Inspection Section of the Indiana Board of Health to the Elkhart
County Health Department recommending against construction of
residences on the site. (Miles)

Response Fl: The letters provided only advise against
construction of buildings on the site; they do not prohibit
construction on the landfill. In addition, the letters are
focussed on construction on the landfill itself. They do not
address the parts of the Site beyond the bounds of the landfilled
area.

Comment F2; The same commentor also said installing groundwater
wells at the landfill is prohibited by Indiana law. (Miles)

Response F2; The commentor is referring to Indiana
Administrative Code, 310 IAC Section 16-3-2, which says that a
"well shall be located as follows: ...(2) as far as practicable
from any: ...(B) known contamination source. This does not
outright forbid a well being installed on the site. The risk
assessment process looked at future risk scenarios in terms of
what is reasonably possible for the entire site if no remediation
took place, not what could potentially be prevented through
institutional controls (a remedial measure) on the landfill.

»

Comment F3; One commentor stated that U.S. EPA guidance suggests
that risk assessments should include a qualitative statement of
the likelihood of the future land use occurring and quoted the
Risk Assessment as saying that *this scenario' (residential or
commercial development) "may not be technically and/or
financially reasonable". (Geraghty & Miller)
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Response F3: The Risk Assessment does state that,
"...composition of the natural soils in combination with the
shallow water table and fill material would make construction on
the site difficult and potentially costly." However, it goes on
to say that construction "along the perimeter of the site (not on
the landfill) would be more feasible."

Comment F4; Commentors stated that U.S. EPA incorrectly assumed
that the HIMCO property will be used in the future for
residential, industrial, and agricultural purposes and that
construction will occur on the landfill. One commentor indicated
that the NCP requires U.S. EPA to evaluate the likelihood that
future populations will be exposed to contaminants on the subject
property. (Miles, Geraghty & Miller, Himco Waste-Away Service/
Mittelhauser)

Response F4; The Agency does not agree that there is "no doubt"
that the site will never be used for any residential,
agricultural or industrial purposes. In fact, inquiries as to
the feasibility of site development for residential and light
industry were explored as recently as 1984.

The role of the baseline risk assessment is to develop scenarios
for relevant, possible land uses in the absence of institutional
controls. Residential, agricultural, and industrial uses are all
possible although their likelihood differs. The possibility of
each of these is based on factors including surrounding land use
in the area, historical uses of the land (portions of the site
were once agricultural) and developmental feasibility.
Additionally, the baseline risk assessment provides qualitative
information on the likelihood of a future land use actually
occurring. For instance, at this site the risk assessment
clearly stated that there is low probability of a future
residential or commercial land use (at least on the landfilled
area), there is some likelihood of the site returning to
agricultural uses, and there is some probability that the site
could be developed for recreation. This type of information
provides the EPA risk manager the basis for selecting the extent
of remediation which will be required.

It is important to distinguish between the "site" and the
"landfill." There is nothing at this time that renders it
unlikely that homes may be built on the site south of the
landfill. Homes have been built along County Road 10 south of
the landfill. The contaminated area between County Road 10 and
the landfill is obviously a place where people might be likely to
build homes if it were not for the risk posed by soil
contamination and contaminated leachate. Institutional controls
such as zoning prohibitions, fencing, posting of signs and other
restrictions simply cannot ensure that the site will never be
used in the future. Since there is some likelihood of some kind
of future use (people have even been known to place homes on



landfills), it is appropriate for the risk assessment to evaluate
such exposures and for risk management decisions to take this
information into account in making remedial decisions.

Comments on the ground water pathway

Comment Gl; One commentor quoted the RI/FS that revealed "very
little or no ground water contamination outside the boundary of
the landfill" and that "ground water has not been impacted to a
level of health and environmental concern by the site
contaminants," and concurred with these conclusions. (Geraghty &
Miller)

Response Gl; The U.S. EPA acknowledges the commentor's
concurrence with our conclusions.

Comment G2; The groundwater pathway should be eliminated because
the ground water is not currently used, is not potable and is not
likely to be used in the future. (Miles, Geraghty & Miller, Himco
Waste-Away Service/Mittelhauser)

Response G2: Although there are no current users adjacent to the
landfill, there are drinking water wells in the nearby
surrounding area. As recently as a year ago a resident just
southwest of the landfill drilled a drinking water well. It is
not certain that the groundwater will never be used as a drinking
water source; therefore, it is appropriate to evaluate such a
possibility. The aquifer in question is a Class II aquifer, and
so, the Agency is obligated to protect it. The contaminants of
concern (listed in Table 4 of the ROD) identified in the
groundwater below the landfill clearly present an unacceptable
risk and cannot be allowed to migrate. The construction of a cap
over the landfill will help prevent the generation of additional
leachate and the contamination from migrating in the future, and
the ground water monitoring will detect if this remedy does not
provide the containment/control expected. If the contamination
had been shown to have migrated already, the Agency would be
obligated to restore this Class II aquifer.

Other Comments Regarding the Risk Assessment

Comment Rl; The trespasser scenario is incorrect for the
following reasons: 1) the activity is illegal, 2) the emission
rate did not account for days of precipitation, and 3) two
different numbers were used for silt content. (Miles)

Response Rl: 1) The legality of a human activity is not
relevant in evaluating exposure. There is sufficient evidence
that dirt bike riding occurs at the site to warrant its
inclusion. Trails are evident and the activity was observed



during field work at the site. Exposure thus occurs whether the
rider has gained legal access to the site or not.

2) The emission rate is calculated only during a bike riding
event. It was assumed that bike riding would only occur on days
when it was not raining. (If a person rode in the rain, the
emissions would probably not occur, therefore there would be no
exposure.) For this reason the term in Cowherd's equation
accounting for days of precipitation would be equal to one. Thus
the emission rate calculated in the risk assessment would not
change with the inclusion of this parameter.

3) Both the dirt bike and tilling models require a silt content
term in their respective equations. These activities are assumed
to occur in different areas of the site. During the remedial
investigation, samples from these respective areas were analyzed
for grain size. An estimate of silt content is also made with
these analyses. These results were used in the modeling. It is
not surprising, it is even expected, that silt content varies
from location to location across different areas of the site.

Comment R2; The box model was inappropriately applied for the
following reasons: 1) use of one-half the height of the box, 2)
the calculation of X, 3) the average wind speed measurement, 4)
the lack of a dispersion model for the downwind receptor, 5) the
unrealistic assumption that an adult will dirt bike ride on the
landfill for 30 years. (Miles)

Response R2; 1). One-half the height of the box was used in the
calculations for the following reasons.. First it was assumed
that the upwind edge of the box was located at the upwind edge of
the source area and the downwind edge of the box occurred at the
downwind edge of the source area. A plume of suspended particles
was assumed to rise from the upwind edge of the box and reach the
mixing height calculated at the downwind edge of the source.
Since a hypothetical resident or dirt bike rider could live or
ride anywhere within this box, the average height of the box
(H/2) was used to calculate exposure to that individual. This
approach may tend to overestimate exposure for a resident (or
rider) living (or riding) near the downwind edge of the box and
underestimate exposure for a resident (or rider) at the upwind
edge of the box.

2) It is true that the assumption that the box is square is not
stated in the risk assessment. This assumption was indeed made;
the calculation of X is correct.

3) The wind speed from the nearest available weather station was
used in place of on-site meteorological data, which were not
available. It is likely that the measurement was made at a
height of 10 meters. It is also assumed that obstructions near
the surface would slow the windspeed, resulting in a lower annual
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average wind speed at the height used in the box model. Use of a
higher windspeed than actually occurs at the height that was
evaluated is likely to have underestimated exposure. The
magnitude of this underestimate cannot be reliably estimated.

4) It is agreed that the box model is not reliable for estimating
exposures at significant distances downwind from a source.
However, at this site, the nearest off-site current residents are
located just east of the edge of the landfill.. Therefore, they
were assumed to be located effectively at the downwind edge of
the box. While some uncertainty was introduced by assuming that
the nearest current resident was located at the downwind edge of
the box, it was judged acceptable for risk assessment purposes.
It should be remembered that this is not a sophisticated model—
its intent is for screening purposes. The model predicted very
low emissions which represent risks well within an acceptable
range. Risks contributed by this pathway were not significant
relative to overall site risks and did not form the basis for the
proposed remedy. Further refinement of the air pathway is not
warranted.

5) The Agency disagrees that the adult dirt bike rider is
unrealistic. Adulthood does not necessary bring the cessation of
this type of activity. Again, the pathways involving air

\ exposures were not significant in their contribution to total
site risk. Therefore the use of exposure factors that the
commentor feels are overly conservative did not influence the
selection of a remedy.

One commentor offered a number of comments about other exposure
analyses, as follows. (Miles)

Comment R3a: The soil concentrations are biased high and
misapplied since sampling was not random.

Response R3a; The sampling design utilized at this site was a
stratified systematic design. The design was a consistent
pattern apportioned across the site areas. Two exposure areas
were defined and assumed: on the landfill and south of the
landfill. This method, while not random, is nevertheless
unbiased. It is appropriate for use in defining representative
concentration values over the two exposure areas. If the
sampling were biased, averaging samples over an exposure area
would not have been appropriate.

Comment R3b; Episodic air emissions should not be added to
steady-state long-term atmospheric exposures in the UBK model for
lead.

Response R3b: It is true that the UBK model does not routinely
handle episodic air emissions. The UBK model does allow for both



an ambient air default or other inputs based on site measurements
or predictions from air modeling. At this site, the additional
emissions predicted from the tilling or dirt bike riding
activities are several orders of magnitude lower than the ambient
default value in the model. Therefore, addition of the episodic
emissions had no effect on the model outcome.

Comment R3c; Assumed parameters for exposure factors are
arbitrary. For example, the skin surface area for children
(conunentor did not identify any other examples.)

Response R3c; It is true that the use of an assumed skin surface
area of 10,000 cm*2 is slightly higher than the value now
recommended by EPA in its Dermal Guidance document. That value
is 8,000 cm*2, which is the 95th percentile of the average of age
classes 1-6. Use of this number would slightly lower the risk
estimates for children via dermal exposures to groundwater. (For
example, the excess cancer risk estimates for the hypothetical
future child resident on the landfill would drop from 7E-01 to
6E-01.) This is not a significant difference.

The revision of the Exposure Factors Handbook, referred to by the
conunentor, is still a preliminary draft (July 1991) . However,
the values suggested in that draft correspond to the values
suggested in the released Dermal Guidance (as described above).

Comment R3d: Two HIF terms in the evaluation of the agricultural
worker were reversed.

Response R3d; The Agency agrees these terms were inadvertently
reversed when risk calculations were performed. This error has
been corrected and the risk results are summarized below:

Route
Cancer Risk
(original)

Cancer Risk HI HI
(revised) (original) (revised)

Ingestion of
Groundwater

Ingestion of
Soil

Inhalation-
Particulates

Inhalation-
Volatiles

Total

3E-03

4E-06

5E-05

2E-09

3E-03

3E-03

4E-05

2E-06

3E-08

3E-03

1E+01

2E-02

4E+00

4E-06

1E+01

1E+01

2E-02

2E-01

7E-05

1E+01
(all pathways)

As seen above, total risks to the population would not change
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although the individual pathway risks are different. Again, the
inhalation pathway contributes little to overall risk and those
results did not form the basis for the selection of a remedy.

Comment R3e; The exposure assessment for showering arbitrarily
assumes inhalation intake is twice oral intake.

Response R3e: This assumption is not arbitrary but based on
several experimental studies as cited in the risk assessment. It
is agreed that this is a simplifying assumption applied as if all
the volatiles present in groundwater volatilize equally. It was,
however, applied only to those compounds which volatilize easily.
The relative bioavailability, if relevant, was accounted for in
the toxicity value applied for each route. It should be noted
that the inhalation of volatiles from household uses of
groundwater contributes relatively little to the overall risk
from groundwater pathways.

Comment R3f: The estimate of PM10 in the air for an agricultural
worker (35 mg/m*3) is excessive and unreasonable.

Response R3f; Tilling dry fields is a dusty activity. Whether
it exceeds an OSHA limit is irrelevant. It is acknowledged,
however, that the estimate derived in the risk assessment is
conservative. The model used is a screening level procedure.
Despite the use of this high-end estimate, there is no cause for
concern from the site via this pathway and these results did not
form the basis for the selected remedy.

Comment R3q; Endpoint specific estimates of noncarcinogenic
hazard indices should have been developed.

Response R3a: It is appropriate to segregate the compounds by
effect and/or mechanism if the HI is greater than one as a result
of summing. That is, if the HI becomes greater than one because
individual HQ values are each less than one. At this site,
individual HQs for a number of chemical each exceed one,
therefore this segregation step is not required.

Comment R4: Two commentors questioned the use of one-half the
detection limit to estimate ground water concentrations. One
indicated that the use of one-half the detection limit of
compounds found in soil and leachate samples to estimate
concentrations in groundwater violates EPA's guidance, which they
believe is invalid between different media. (Miles, Himco Waste-
Away Services/Mittelhauser)

Response R4; The Agency believes the use of one-half the
detection limit is appropriate. The reference the commentor
cites (RAGS pg. 5-10) is silent on the concept of "in a medium".
It is true that the guidance does instruct the risk assessor to
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generally eliminate chemicals that have not been detected in any
samples from a particular medium. It furthermore states that if
information indicates that the chemicals are likely to be present
in a medium, based on fate and transport mechanisms, they should
not be eliminated. The guidance uses an example of soil
contaminants that can leach to groundwater where those compounds
have not yet been detected at some given laboratory
quantification level. This concept has been similarly applied
for the leachate. The term leachate, as used throughout the
remedial investigation, may be somewhat misleading. In reality,
this leachate is groundwater in contact with or contaminated by
the waste material in the landfill. This leachate is highly
contaminated as evidenced by the water samples taken from test
pits when the water table was encountered. Although these
chemicals have not been detected in the existing wells south of
the landfill, there is the potential that these chemicals could
migrate from the areas where they have been detected. In this
case, the use of one-half the detection limit is an appropriate
surrogate. The RAGS guidance clearly indicates that nondetects
should not simply be eliminated from the risk assessment, or a
value of zero be applied.

/
The detection limits presented in the tables in Appendix 2 of the
risk assessment (range of nondetects) were reported by the
analytical laboratories as contract-required detection limits,
with adjustments for dilution and percent moisture made where
applicable. These levels generally correspond to the limit of
quantification. It is agreed that sample quantification limits
are more relevant for evaluating nondetects. They were, however,
not available. Instrument detection limits, however, are not
suitable for use in a risk assessment since factors such as
sample preparation, dilution, etc. are not considered.

It is true that this method of estimating exposure point
concentrations indicated high risk levels from chemicals that may
really be absent. On the other hand, they may be present at
levels just below what the laboratory can measure, resulting in
even higher risk than that calculated. This information was
utilized in the risk management decision not to require treatment
of the groundwater, but to further monitor the situation.

Comment R5: Total site risks were calculated and background
risks were not excluded from risk estimates. (Miles)

Response R5: The Agency's RAGS guidance clearly instructs the
risk assessor -to calculate total site risk and suggests
calculating background risk separately from site-related risk
(RAGS, Pg. 5-18) if the risk assessor believes that background
chemicals (or non-site-related chemicals) are significantly
contributing to unacceptable risk. This is the methodology
employed at this site. The results as presented in the risk
assessment indicate that there is a portion of the total site
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risk attributable to background (either naturally occurring or
upgradient sources) . This information was considered in the risk,
management decision not to require treatment of the groundwater,
but to further monitor the situation.

It is true that the Agency's Data Useability Guidance instructs
the risk assessor that chemicals falling within naturally-
occurring levels AND below a concentration of concern may be
eliminated from the risk assessment. Since a number of naturally
occurring chemicals were present at levels approaching a level of
concern, no naturally occurring chemicals were eliminated from
the risk assessment.

Comment R6; U.S. EPA improperly included leachate data to
calculate ground water contamination. (Miles)

Response R6; As stated previously, in Response R4, above, the
leachate is indeed contaminated groundwater. In calculating
exposure point concentrations for groundwater in this area, a
combination of leachate samples and groundwater wells in the
proximate area were used to estimate the concentrations of these
chemicals that would be available to a future hypothetical
receptor. Based on the site subsurface data, it is possible that
a pumping well installed in the landfill area will capture some
leachate. However, because of the highly heterogeneous nature of
the landfill, it is not possible to make a realistic prediction
of how much and for how long leachate will be captured by the
pumping well, therefore leachate data were included in the risk
assessment for exposure to the groundwater under the future land-
use scenario.

Comment R7; Chemicals detected infrequently should have been
eliminated from the risk assessment and chemicals attributable to
blank contamination should also be eliminated. (Miles)

Response R7; The commentor infers that application of a
frequency of detect rule is required, when in fact it is an
option. Guidance indicates "If conducting a risk assessment on a
large number of chemicals is feasible...then the procedures in
this section (including frequency of detection) should not be
used" (RAGS, Pg. 5-20).

As stated on Page -2-7 of the Risk Assessment, an analysis of
blank contamination was conducted according to EPA guidance.
This guidance applies a "5X or 10X" rule for chemicals detected
both in blanks and in the actual samples. Data points were thus
modified as appropriate.

Comment R8: The toxicity assessment is incorrect because: 1)
outdated toxicity values were used, 2) the TEF approach for PAHs
was not used and 3) the oral absorption for beryllium was not
addressed. (Miles)
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Response R8; 1) The toxicity assessment was performed in April,
1992 using toxicity values current at that time. The Agency does
not require the risk assessment be updated every time a toxicity
value changes. The magnitude of the effect on the risk estimates
for benzo(a)pyrene would not be significant considering that risk
estimates are rounded to one significant figure. Neither does
the Agency recommend the development of "site-specific" toxicity
values.

2) There is no final Agency position as yet on the toxicity
equivalency approach for PAHs. The approach remains under
review. Therefore, the risk characterization for PAHs in this
site risk assessment meets the current guidance, which is to
apply the slope factor for benzo(a)pyrene to all carcinogenic*
PAHs.

3) The Agency recognizes that there is uncertainty involved in
both estimating oral absorption factors for many chemicals,
including beryllium, and in the current methodology for
extrapolating toxicity values from an oral exposure route to a
dermal exposure route.

The only dermal route quantified at this site was dermal
exposures to groundwater while showering and incidental exposure
to waders at the on-site ponds. While risks for the surface
water exposures were well within an acceptable risk range, dermal
exposures to groundwater, via beryllium were higher. They were
nevertheless not significant when compared to other pathways
involving exposures to groundwater. The considerable uncertainty
in evaluating dermal pathways contributed to the risk management
decision not to require treatment of the groundwater at this
time, but to further monitor groundwater at the site.

Comment R9; Data validation procedures are not sufficiently
documented. (Miles)

Response R9; As mentioned on page 2-6 of the risk assessment,
data collected were reviewed and validated by U.S.EPA according
to standard validation procedures for the Contract Laboratory
Program. This validation was conducted by Region V's Central
Regional Laboratory. Results of the validator's comments were
incorporated into the database used for risk assessment
calculations. As'a result of this effort, a number of R-
qualified data points were eliminated from use in the risk
calculations. (R-qualified data points are data points which the
data validator indicated are unusable because the presence of the
compound in question cannot be verified.)

Comment RIO; Major sources of uncertainty were not considered in
the risk assessment, including unacceptable spike recovery data
and the uncertainty due to the assumption of all chromium as
hexavalent. (Miles)
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Response RIO; The Agency believes that uncertainties have been
sufficiently documented. In the two examples cited by the
conunentor the following responses are offered:

1) The occurrence of an out of control spike does not necessarily
warrant an unusable condition. Rather, affected data are
generally "J" or "UJ" qualified, and as such are still usable for
risk assessment purposes.

2) It is acknowledged that the assumption that all chromium
occurs in the hexavalent form is conservative. This would be
particularly relevant when quantifying an air pathway, since
hexavalent chromium is considered carcinogenic; trivalent
chromium is not. However, estimates of risk from these pathways
were not significant when compared to total site risk and did not
form the basis for the proposed remedy.

Comments regarding Site Characterization

Comment SI: All three commentors indicated that U.S. EPA failed
to consider the effectiveness of the existing calcium sulfate
cover and layering. (Miles, Himco Waste-Away
Services/Mittelhauser, Geraghty & Miller)

Response SI; The analytical results of the leachate samples
from the landfill indicate that the landfill contains wastes
contaminated with organic and inorganic compounds. The proposed
remedy for this site includes a composite cap £o alleviate
potential exposures to the landfill wastes. The commentors claim
that the calcium sulfate waste dumped at the landfill is
sufficient to eliminate present and future exposures to the
landfill wastes and is protective of human health and the
environment. U. S. EPA does not agree with this evaluation for
the following reasons:

* The calcium sulfate layer has not been placed on the
landfill under an engineering-controlled system as required
by U.S. EPA and IDEM for a clay cover on a landfill.

* The thickness of the calcium sulfate layer is not
sufficient in many areas of the landfill. The thickness
was less than 2 feet in 62.5 percent of test pits excavated
on the landfill.

* The chemical interaction between water and calcium sulfate
make it less favorable as a cap material relative to most
clayey materials.

Comment S2: One commentor provided a sworn affidavit of
Mr. Jerry D. Perrin, former employee at the HIMCO Dump, taken on
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November 30, 1992, in which he states, "I placed all the wastes
between successive layers of soil and a material known as calcium
sulfate." (Miles)

Response S2; Field observations of test pits do not confirm this
statement. Twenty-four test pits were excavated in the landfill
as a part of the RI for this site. Of these, eight test pits
were observed to have alternating layers of calcium sulfate and
waste (TD-3, TL-1, TP-9, TP-10, TP-11, TP-12, TP-13, and TP-20),
indicating daily coverage of waste with a calcium sulfate layer.
Alternating layers of waste and calcium sulfate were not observed
in the majority of the test pits excavated in the landfill (16 of
24, or 66.7 percent). One possible explanation for the
discrepancy between Mr. Perrin's statement and the actual field
observations is the lag time between the landfilling operation
and Mr. Perrin's employment with the Himco Dump. Mr. Perrin
worked at Himco between 1970 and 1976; however, the site was in
operation between 1960 and 1976. Based on the above information
and the unbiased distribution of the test pits in the landfill
area, it is apparent that daily coverage was not practiced in
more than 50 percent of the landfilling operation.

Comment S3; In Mr. Perrin's affidavit, he states, "When the
landfill was closed in 1976, Himco placed a final cover of
calcium sulfate averaging at least two feet thick..." (Miles)

Response S3; This statement is not supported by the field data.
The calcium sulfate cover thickness was found to be less than
2.0 feet in 15 of the 24 test pits excavated (62.5 percent). In
addition, the calcium sulfate layer was less than or equal to
0.5 feet in five of the test pits on the landfill. Based on the
above information and the unbiased distribution of the test pits
in the landfill area, it can be concluded that a layer of calcium
sulfate 2 feet or more thick has not been placed in more than
half of the landfill area.

Comment S4; Assumptions used by U.S. EPA for compacted
vegetative layers are inconsistent with accepted practice.
(Geraghty & Miller)

Response S4; It is well documented on landfill closures and on
mine reclamation projects that placement of vegetative support
and topsoil layers- by modern equipment will create greater
compaction than most natural soil conditions. Agricultural
tillage practices are typically designed around minimizing
compaction; soil placement practices usually are not.

Regardless of the placement method, the use of compacted
vegetative support layers in modeling reduces infiltration. The
barrier layers can be modeled alone, and the results will still
reflect that the composite system results in the least amount of
infiltration.
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We agree that excessive compaction can impact vegetative success,
but this modeling task alone does not address technical
specifications or the selection of vegetation species which can
be successful.

Comment S5: Assumptions used by U.S. EPA for runoff curve
numbers are inconsistent with accepted practice. (Geraghty &
Miller)

Response 55; High curve numbers (CN) were used to emphasize the
impact of the barrier layer. The lower the infiltration rate,
the more efficient the barrier must be to prevent deeper
infiltration. We agree that the CN could have been lower to
reflect expected vegetative and s'oil conditions if construction
is successful. To show that the composite liner still is the
most effective, we re-ran the modeling with default values and
with a CN of 95. In each case the vegetation layer was
uncompacted. The following table shows the infiltration under
various cap designs.

Annual Infiltration
Under Different Cap Designs

CN=95 CN=66 CN=66
Poor Grass Poor Grass Good

Grass

No Action (Zone A) 4.6 in. 4.6 in. 4.5 in.
Single Clay Cap 2.9 in. 7.2 in. 7.0 in.
Composite Cap 0.001 in. 0.001 in. 0.001 in.

The estimated higher infiltration for a single cap relative to
the No Action Alternative is due to the errors associated with

%g#r the numerical simulation of the infiltration. For example, the
No Action Alternative depicts the top 1-inch of calcium sulfate
as the vegetative layer with the remainder acting as a barrier
soil. This creates a condition of increased runoff and lower
soil water evapotranspiration. Accurate field data equating
calcium sulfate to barrier soil properties would allow more
accurate determinations to be made. None the less, the table
shows that the composite cap provides the best protection against
infiltration. Therefore, the composite cap option is the best
performer.

Comment S6; -Assumptions used by U.S. EPA for vegetative cover
conditions are inconsistent with accepted practice. (Geraghty &
Miller)

Response S6; The use of a full vegetative coverage in the
. ^; modeling reduces the infiltration by modeling evapotranspiration.

' The poor cover is used to determine the effectiveness of the

17



barrier rather than relying on successful vegetation to minimize
infiltration. As is shown in the above table, the use of poor or
good vegetative cover has minimal modeling impact on the
infiltration rate. The composite cover is still the best
available option.

Comment 57; Assumptions used by U.S. EPA for soil barrier
texture number are inconsistent with accepted practice. (Geraghty
& Miller)

Response 57; The use of the barrier soil with a HELP (model)
texture number of 16 and 17 was performed. Texture 16 reflects a
permeability of IxlO'7 cm/sec and texture 17 reflects 1x10"*
cm/sec. The modeling results with a CN=66, poor grass, and no
compaction of vegetative layers are summarized in the following
table:

Single Clay

Soil Barrier Infiltration

Texture 16 1.25 in.
Texture 17 0.13 in.

Published papers have documented that a field permeability of
IxlO'7 cm/sec is difficult to achieve. It is our opinion that )
1x10"* cm/sec would not be achievable on a landfill cover due to
an unstable foundation (waste) and long-term vegetation and
animal impacts.

However, modeling still shows that a single clay cap is less
effective than a composite cover. With the absence of a base
liner, leachate extraction system, and the close proximity to
groundwater, U.S. EPA believes the cover must provide the best ***
restriction to infiltration. If a cost-benefit analysis is
required to predict how much infiltration is allowable, the HELP
modeling will not give that answer. Source control has been
proven as the most effective control of potential groundwater
contamination; therefore, since source removal is not part of the
selected remedy, the most effective cap should be employed.

Comment SB: One commentor provided a lengthy, admittedly
"obviously idealized" characterization of the hydrogeology of the
landfill, concluding that the landfill area had been "silted in"
prior to landfilling, which, in effect, created a natural liner
under the landfill. The commentor states that SEC Donahue failed
to identify this natural liner. (Himco Waste-Away
Services/MitteIhauser)

Response 58; U.S. EPA feels this portrayal of the landfill
hydrogeology is not accurate for the following reasons: \

/
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* The high permeability glacial outwash deposits in the
region, and man-made structural barriers (e.g., roads,
trenches, etc.) prevent excessive surface runoffs in the
site vicinity. These features do not support the
hypothesis of standing water in the landfill area and the
resulting formation of a natural silt/clay liner during
its geologic history prior to the landfill operation at
the Himco site.

* Aerial photographs taken in August 1965, when landfilling
occurred in an approximately 6.5-acre area southeast of
the site, show no standing water in the landfill area.

* All borings preformed in and around the site (e.g., B-l,
B-3, B-8, B-ll, E-l, B-7, M-l, M-2) (see Figures 3-9 and
3-11 of the RI report) without exception show no silt and
clay layers at the approximate base elevation of the
landfill. All of the borings indicate sand and gravel
deposits classified as SP or SW in the Unified Soil
Classification System, extending from surface to the
bottom elevation of the borings. Silt and clay layers
occasionally were encountered in the borings; however,
none were encountered at the level corresponding to the
base of the landfill (an approximate elevation of 755 feet
MSL) .

Comment S9; One commentor provided a discussion regarding the
PAH compounds determined to be present in the south portion of
the landfill, conjecturing that they may be attributable to peat
or to asphalt, since they believe no coal tar wastes were
disposed of in the landfill. (Himco Waste-Away Services/
Mittelhauser)

Response S9; The source of the PAH compounds found in the south
portion of the Site was not determined. Presumably, they were
disposed during landfill operations. In any case, they are
hazardous substances that have come to be located on a Superfund
site and have been determined to present a significant risk and
therefore, must be remediated.

Comments on the No Action Alternative

Comment Nl; The remedial action objectives are fully satisfied
by No Action. (Miles, Geraghty & Miller, Himco Waste-Away
Services/Mittelhauser)

Response Nl: The results of the RI indicate that the waste mass
is contaminated by VOC's, SVOCs and inorganics. The results of
the baseline risk assessment indicate unacceptable carcinogenic
and/or noncarcinogenic risks for human exposures to the landfill
contents, primarily due to exposure to highly contaminated
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groundwater, i.e., leachate. The FS identified remedial action
objectives (RAOs) for the Himco site (page 2-2 of the FS). None
of these objectives are met by No Action.

* Direct contact with the landfill wastes is not
prevented. The suggestion that the inclusion of calcium
sulfate as cover material has resulted in the construction
of an engineered waste encapsulation unit is not correct.
Field logs do not confirm uniform grading of a calcium
sulfate cap that would meet today's standard for landfill
closure activities.

* Groundwater usage in the site vicinity is not cpntroiled by
No Action, as a new well was just installed south of the
landfill while the RI/FS was undertaken.

* The calcium sulfate cover does not effectively control
leachate generation in the landfill. No Action would allow
the continued percolation of rainfall across the landfill.

* No Action would allow the continuing migration of
contaminants from the waste mass to the groundwater beneath
the site and would allow the migration of VOCs and noxious
odors from the site due to the lack of vapor controls from
the landfill.

* The long-term cap integrity will not be maintained because
surface runoff control and a gas collection system will not
be implemented under the No Action alternative.

Comment N2: U.S. EPA failed to develop the No Action
alternative. One commentor requested that U. S. EPA reexamine
the ARARs compliance of the No Action Alternative. (Miles,
Geraghty & Miller, Himco Waste-Away Services/Mittelhauser)

Response N2: The No Action alternative has been adequately
evaluated, along with three other alternatives, in the FS
reports. Each alternative was evaluated against the nine
criteria established by the NCP for detailed analysis of
alternatives. Table 4-5 of the FS report presents a summary of
this evaluation. The No Action alternative does not achieve the
threshold criterion of overall protection of public health and
the environment. The No Action alternative would not be
protective of human health and the environment for the following
reasons:

* The calcium sulfate cover is not in compliance with today's
standards for caps on landfills and would allow the
continued percolation of rainfall across the landfill.
Although the calcium sulfate does retard the percolation of
rainfall across the landfill, the calcium sulfate was not
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placed in the landfill uniformly, so the potential for
channeling and leakage of infiltration into the landfill is
high.

* The calcium sulfate cap is prone to dissolution and erosion
as a result of surface water percolation into the landfill.
This effect was observed in some test pits performed in the
landfill. The test pits showed calcium sulfate thickness
of less than 6 inches.

* The chemical interaction between water and calcium sulfate
make it less favorable as a cap material relative to most
clayey materials.

*
* The No Action alternative would allow the migration of VOCs

and noxious odors from the site due to the lack of vapor
controls in the landfill. EPA received frequent complaints
from the residents in the vicinity of the landfill
regarding odors from the landfill. One such complaint was
voiced in the public meeting for the proposed plan.

* The No Action alternative would allow direct contact with
the landfill waste material which is contaminated with both
organic and inorganic compounds. The test pits performed
during the RI showed calcium sulfate cover thickness of
equal or less than 6 inches in five test pits and less than
2 feet in 62.5 percent of the test pits.

* The No Action alternative would allow other potential risks
as described in the FS report.

The No Action Alternative does not have to be carried through the
comparative analysis if it is shown that it does not pass the
threshold criteria. Clearly, the No Action Alternative does not
pass these criteria for the HIMCO Dump Site.

Comments regarding Other Remedial Alternatives

Comment Ol: U.S. EPA failed to ensure that appropriate remedial
alternatives are developed. (Miles)

Response Ol: The.'FS report systematically evaluates an array of
remedial technologies, formulates a range of alternatives, and
screens the developed alternatives in detail according to the
guidelines presented in both Conducting RI/FS for CERCLA
Municipal Landfill Sites and Guidance for Conducting RI/FS under
CERCLA. Each of the alternatives, including No Action, were
fully developed and evaluated in the FS report.

The only difference between the Himco FS and a typical FS is that
screening a universe of technologies, as suggested under EPA's
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guidance for the RI/FS, was not included in the Himco FS. This
approach was undertaken because landfills have similar
characteristics and EPA has, based on its experience and
according to guidance, established a number of expectations as to
the type of remedial alternatives to be evaluated for municipal
landfills.

Comment O2: One commentor stated that the need for an active
landfill gas collection and treatment system has not been
demonstrated. (Geraghty & Miller)

Response O2; U.S. EPA acknowledges that the gas generation rate
in the Himco site is not like typical municipal landfills as a
result of the high volume of calcium sulfate waste disposed of at
this site. However, considerable gas generation has been
documented for this site. For example, the air monitoring
performed as a part of the safety requirements during
installation of test pits showed high levels of organic vapor and
presence of hydrogen sulfide (H2S). Additionally, numerous
complaints regarding odor have been expressed by residents in the
vicinity of the landfill. One such complaint was voiced in the
Proposed Plan public meeting. In addition to gas generation due
to the decomposition of non-calcium sulfate wastes, it is also
likely that the reduction of sulfates to hydrogen sulfide under
anaerobic conditions within the landfill is a source of the odors
noted at this site. Based on this information, the FS included
gas remediation as a part of the selected remedy for the Himco
site.

In calculating the gas generation rate, only one third of the
material in the landfill was used as possible methane producing
material. As presented in the Technical Memorandum A5, the total
gas generation rate ranged from 6.68 x 10* SCF/yr to 66.8 x 106
SCF/yr or equivalent to 0.010 SCF/lb/yr to 0.1 SCF/lb/yr. If the
factor of 1/3 gas-producing waste volume (0.02 to 0.3 SCF/lb/yr)
would be considered, the range encompasses the figure 0.15
SCF/lb/yr indicated by the commentor as a "typical gas generator
rate" in the landfill.

It should be noted that the result of the gas generation rate did
not have a significant effect on the selected remedy or cost
estimate for the selected remedy.

Comment O3: One commentor stated that they believe the costs
given in the FS Report for the two capping systems appear to be
underestimated. (Geraghty & Miller)

Response O3; The quotes used in estimating capping costs are
documented in Appendix B4 - Index of Telephone Logs of the Final
Feasibility Study Report for the Himco Dump Superfund Site. The
quote taken from a local vendor only includes the soil material
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and haul costs, as stated in the telephone log. Similar quotes
were received from other local vendors for soil material and
haul. The costs for placement and compaction of this material
are included in the cost estimate for capping at this site (see
Appendix Bl Cost Assumption tables). The costs for placement and
compaction were compiled from the Means Heavy Construction Cost
Data, 1992 (Means). Because the quotes that were received were
low relative to estimates from Means, estimates from Means for
material and haul were used as the Upper Limit value in the cost
Sensitivity Analysis in the FS.

Comment O4; One commentor stated that the leachate collection
system described in Alternative 3 is ill-conceived and not well-
thought out. (Himco Waste-Away Services/Mittelhauser)

Response O4: U. S. EPA does not agree with the commentor's
assertion that the Agency does not have a basic understanding of
the Site hydrogeology. The commentor provided little more than
conjecture, without technical information to back it up, that the
leachate collection system is not well designed.

Because there is no aquitard under the HIMCO Dump to isolate the
waste mass from the aquifer and the waste mass is in contact with
ground water at least part of the year, it was judged that the
leachate collection system would need to consist of vertical
wells distributed throughout the whole landfill area to capture
the leachate.

Comment O5; One commentor stated that the Selected Remedy is
inconsistent with the NCP because it is not cost-effective.
(Miles)

Response 05: Cost effectiveness is determined by evaluating
overall effectiveness, which is based on long-term effectiveness
and permanence, reduction of toxicity, mobility, or volume
through treatment, and short-term effectiveness. U.S. EPA
believes that the Selected Remedy is cost-effective because it
provides the best balance of these three criteria and the cost is
proportional to the overall effectiveness. The Agency does not
agree with the commentor's assertion that No Action is
appropriate, or that institutional controls provide the same
remedial value as the proposed cap. The Agency's rationale has
been explained in previous responses.

Summary of Other Comments Received

Comment SI: The Conclusions of the RI/FS and U.S. EPA's Proposed
Remedy are Arbitrary and Capricious and Contrary to Law. (Miles)

Response SI: The Agency does not agree with the commentor that
it acted arbitrarily and capriciously in the performance of the
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RI/FS or in its selection of a remedy for the HIMCO Dump Site.

Comment S2: Two commentors indicated that U.S. EPA failed to
conduct a proper Preliminary Assessment in violation of the NCP.
One commentor concluded that because significant contamination
was not found in the ground water during the RI, the sample
results used for the HRS score were in error. (Miles, Himco
Waste-Away Service/Mittelhauser)

Response S2; U.S. EPA does not agree with these assertions. No
evidence is given to substantiate the assertion that past
sampling events were in error or that a proper PA was not
conducted. The PA/SI sample collection was performed in
accordance with NEIC Manual for Groundwater/Subsurface
Investigations at Hazardous Waste Sites. Sample preservation and
analysis were performed according to CLP procedures. The HRS
scoring process includes rigorous quality assurance procedures,
which the HIMCO Dump Site passed.

Comment S3; Two commentors indicated that sites which pose no
significant risk to public health or the environment should be
deleted from the NPL. They assert that the HIMCO Dump Site is
such a site. (Miles, Himco Waste-Away Services/Mittelhauser)

Response S3; U.S. EPA agrees that sites that pose no risk to
public health or the environment should be deleted from the NPL.
However, the Agency does not believe that the HIMCO Dump Site
does not pose a risk. The responses to Comments Nl and N2 detail
the Agency's position on this issue.

Comment S4; One commentor stated that "Miles and Himco are
prepared to fund the erection of an appropriate fence to further
prevent site access and to fund reasonable groundwater
monitoring. While these controls are unnecessary given the
complete lack of a risk at Himco, Miles and Himco are prepared to
fund these efforts to address the public concern at the site."
(Miles)

Response S4; U.S. EPA thanks Miles and Himco for their offer.
However, as stated in the Record of Decision and the above
responses to comments, the Agency clearly does not believe that
the actions proposed by Miles and Himco are an acceptable remedy
for the HIMCO Dump-Site.
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HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

DOCUMENT
& SECTION

COMMENTOR COMMENT RESPONDER RESPONSE

Construction Quality
Assurance Plan
General

IDEM
T. Likins

No Quality Assurance Project Plan for construction was submitted
for review. This is a necessary document which must be approved
prior to the completion of remedial design activities.________

CENWO-ED-
GB

R. Taylor

Concur. A Construction Quality Assurance Plan will be prepared
and submitted as requested.

Design Analysis &
Specifications
General

IDEM
T. Likins

No information is given for ambient air quality monitoring during
construction and O&M activities. This is necessary to ensure
compliance with ARAR's. Further, Elkhart County is an Ozone
non-attainment area. This can present another ARAR problem.

CENWO-ED-
EH

0. Morrissey

Noted. Based on review of Federal and State of Indiana
regulations, ambient air quality monitoring is not required from an
ARAR perspective. Consequently, perimeter air monitoring
specification is not required. However, from a public and
occupational health perspective, fugitive dust, VOCs, and in
particular methane gas emissions, are important to monitor for
during intrusive construction activities. The provision for real-time
monitoring for methane in the area with pre-set action level at not
to exceed 25% of the LEL in air (by volume) will be added to the
Safety, Health, and Emergency Response Specification._____

Design Analysis
Section 2
Para 5.4

CENWO-HX-G
G. Mellema

I'm concerned about the low overall methane concentrations, that it
will be difficult to get extracted landfill gas to bum. It may take
quite a bit of supplemental fuel to bum in the flare. Not sure of the
answer to this, may need to talk with the mechanical designers, it
may be possible for an alternate treatment system.________

CENWO-ED-
DB

R. Guziec

Noted. Provisions have been added to the specifications to allow
for future hook-up of a supplemental fuel source int he event it is
needed.

Design Analysis
Section 3
Para 1.1.9.4

CENWO-HX-G
G. Mellema

Second to last sentence. HOPE is sensitive to higher
temperatures, and loses significant strength at temperatures
around 140 degrees F. Temperatures should be checked during
drilling if possible. If temps are high, a different screen material
should be used. I wouldn't expect high temps due to the high
water table and relatively shallow depths of waste materials.

CENWO-ED-
GB

R. Taylor

Based on the composition of the waste material (i.e., primarily
construction debris and calcium sulfate and smaller amounts of
municipal waste all mixed with local soils), along with the limited
thickness of the wastes and waste age, temperatures high enough
to damage the HOPE are not anticipated. The detail will be revised
however lo show large slot perforations to minimize the potential
for the slots to close due to temperature or other induced
deformations. In addition, PVC will be specified as the downhole
well material instead of HOPE. According to ETL 1110-1-160,
Landfill Off-Gas Collection and Treatment Systems, approximately
88 percent of vertical well pipes are constructed with PVC. This
will result in changes to Drawing GD.02; Landfill Gas Extraction
Well Details and Specification 02252; Landfill Gas Extraction Wells
and Trenches. ____ __ ________
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HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

DOCUMENT
& SECTION

COMMENTOR COMMENT RESPONDER RESPONSE

Design Analysis
Section 3
Para 1.1.9.5

CENWO-HX-G
G. Mellema

Gas Well Spacing. Due to the flat cover slopes, very little gas will
migrate naturally to the crest of the cap. Delete sentence.

CENWO-ED-
GB

R. Taylor

Some gas movement due to differential pressure gradients will
occur. However, in order to more effectively control gases that are
generated, the horizontal collector trenches will be separated and
valved to allow for specific operation of sections of each trench in a
manner similar to the vertical extraction well system so that high
gas producing regions can more easily be targeted. To accomplish
this, the trench piping will be separated into approximately 300
foot-long sections which are connected to a common header with
each section having a manifold system similar to the vertical wells.
This will result in changes to Drawings G8.01 and GS.02, Landfill
Gas Collection System Plan, Sheets 1 and 2; and GD.08, Landfill
Gas Collection System Typical Details and Cross-Sections; and
Specification 02252, Landfill Gas Extraction Wells and Trenches.

Design Analysis
Section 3
Para 1.1.9.7

CENWO-HX-G
G. Mellema

Header Pipes. Verify the pipe sizes for the extraction system. The
pipes seem to be quite large and perhaps smaller and/or lighter
(Sch. 40) lines will perform just as well.

CENWO-ED-
GB

R. Taylor
R. Guziec

The header pipe sizes allow for unwanted partial blockage of the
header system (e.g., condensate pooling in low areas of the pipe
that experience differential settlement). The headers need to be
this large to keep the pressure losses low. In addition, the header
pipe sizes allow for expansion of the system in the future if
needed.

Design Analysis
Section 3
Para 3.3.1

IDEM
T. Likins

More investigation is necessary to verify the assumption made
concerning the necessary retention time of condensate within the
LGAC unit. Also, it is stated that low molecular weight VOCs may
not be effectively removed by the LGAC unit. This may present a
problem with the planned discharge to the POTW. It is conceivable
that the condensate, after the appropriate analytical testing, could
meet the criteria of a hazardous waste. This would require a .nore
expansive, and expensive, disposal plan than is included here.

CENWO-ED-
DK

O. Nalbant

-Carbon manufacturer indicates a retention time of 8-10 minutes
(which is also the minimum recommended) can be maintained at a
flow rate of 5 gpm. Since the design flow rate is less than 1 gpm,
the minimum retention time will be achieved.
- Estimated VOC concentration in the condensate is 0.68 mg/l
(fairly low). Refer to Appendix G for calculations. The condensate
is not anticipated to be hazardous.

Design Analysis
Section 3
Para 3.3.1

CENWO-HX-G
G. Mellema

Condensate. The estimated flow rate is 600 gallons per day,
requiring a 15,000 gallon tank. This seems unusually high, show
calcs for this estimate. A municipal landfill near Des Moines,
similar in size, but much deeper wastes, utilizes a 10,000 gallon
tank which is adequate for a month or so.____________

CENWO-ED-
DK

O. Nalbant

Supporting calculations are provided in the Mechanical Appendix.

A larger tank would require less service (i.e., emptying, etc.) If the
estimated condensate flow rate is overestimated.
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HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

DOCUMENT
& SECTION

COMMENTOR COMMENT RESPONDER RESPONSE

Design Analysis
Section 3
Para 6.7.4

IDEM
T. Likins

"Presently, the only spillway from the North Borrow Area is for
water to back up through the 30" RCP into the residential area east
of the HIMCO site during a big storm. A flap gate will be installed,
but may not help reduce water levels in the neighborhood east of
the road." This could cause inconvenience and/or risk to the
residents of this area due to flooding, insects, etc. Further, any
residents still using private wells in this area could be at risk by
ground water flow fluctuations caused by heavy run-off on-site
during peak flow periods, as well as contamination brought on by
the flooding of surface waters from the site. These possibilities
need to be considered.

CENWO-ED-
HE

M. Nelson

The possibility of inconvenience and/or risk to the residents of this
area due to flooding etc. was considered. Several steps were
taken to reduce the problem in events more common than the 25
year event. In the case of flooding less common than the 25 year
event, residents in the area would be flooded and inconvenienced
by runoff and ponding from many sources other than just blockage
by the flap gate and pond on the HIMCO site, thus additional
efforts to reduce ponding in the neighborhood could be ineffective
and expensive. The effect that ground water fluctuations and
surface runoff have on private wells was not considered in the
analysis. The water table was shown to fluctuate significantly prior
to this design effort, so potential for contamination should not be
increased, once the cap is in place. Also, the flap gate should
prevent surface water from the site from backing up into the
neighborhood to the east.

The North Borrow area was increased in size and its contributing
drainage area mad smaller in order to reduce the frequency that
the flap gate would impede drainage from the neighborhood to the
site. The possibility of routing infrequent (25 year) high water from
the North Borrow Area westward via a ditch or pipe, through the
West Borrow Area into Manning Ditch was considered. However, it
was found that ground water levels were actually higher to the west
so any connection between the two ponds would result in flow
going the "wrong way" and increasing the volume of water stored in
the North Borrow Area. Given the flow direction, pumps and storm
sewers would likely be required to get rid of excess water during
extremely wet periods.

If the flap gate is installed as recommended, it will be difficult for
runoff from the landfill cap to enter the neighborhood.
Well data collected in the 1980's shows that the ground water table
fluctuates several feet over time, and is usually close to the
surface. Short term heavy run-off from the cap will not likely later
the existing pattern of water table fluctuation to any extent as the
entire are would experience a ground water gain during a storm.
No changes required to the documents.______________
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HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

N
O

DOCUMENT
& SECTION

COMMENTOR COMMENT RESPONOER RESPONSE

10 Design Analysis
Section 3
Para 7.1.2

IDEM
T. Likins

It is stated that concern still exists for exposure to contaminants
associated with the site. However, no specific information was
provided as to the nature of these contaminants, the area most
likely to present an exposure problem, and what safety and
remedial measures will be implemented to eliminate the potential
for exposure. More explanation and possible solutions need to be
included here.

CENWO-ED-
EH

D. Morrissey

Refer to section 3.14 of the Design Analysis. Most of these
questions have been answered in the referenced section. The
Design Analysis is the written logic for decisions made in the
specifications. Any solutions to be provided by the contractor will
be found in the SSHP when it is submitted.

Design Analysis
Section 3
Para 8.2

CENWO-HX-C
J. Solsky

It would be recommended that the new version of ER 1110-1-263
be referenced. The new version is dated 1 April 1996.

CENWO-ED-
EG

N. Narraine

Concur. The newer version will be referenced.

Design Analysis
Section 3
Para 8.2.1.1

CENWO-HX-C
J. Solsky

It would be recommended that the outline for the QAPP be taken
from EM 200-1-3 (dated 1 Sep 1994). That outline is defined as
follows: Title Page; Table of Contents; (1) Project Description); (2)
Project Organization and Responsibility; (3) Data Quality
Objectives; (4) Sampling Locations and Procedures; (5) Sample
Custody and Holding Times; (6) Analytical Procedures; (7)
Calibration Procedures and Frequency; (8) Internal QC Checks; (9)
Calculation of Data Quality Indicators; (10) Corrective Actions; (11)
Data Reduction, Validation, and Reporting; (12) Preventative
Maintenance; (13) Performance and System Audits; and (14) QC
Reports to Management.______________________

CENWO-ED-
EG

N. Narraine

The Contractor's QAPP outline will follow the EPA requirements.
The USACE requirements are only applicable to Corps "fund lead"
projects, not Superfund PRP projects.

Design Analysis
Section 3
Para 8.2.1.2

CENWO-HX-C
J. Solsky

The following statement was made: 'Sensitivity and detection limits
of the methods shall be sufficient to meet all regulatory
requirements.' A better statement would be as follows: 'Laboratory
reporting shall be at least a factor of two below the applicable
regulatory requirements.1 Laboratory reporting limits cannot be
lower than three to five times a laboratory's method detection limit
(MDL).

For each of the subsection within this section, the laboratory
should be made aware of the specific target analyte lists for each
method._______________________________

CENWO-ED-
EG

N. Naraine

Concur, the DA will be changed.
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HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

DOCUMENT
& SECTION

COMMENTOR COMMENT RESPONDER RESPONSE

14 Design Analysis
Section 3
Para 8.2.1.2.7.1

CENWO-HX-H
M. Fisher

I do not recommend the use of a perimeter air monitoring system to
characterize emissions during operations and maintenance (O&M).
The only source of emissions during O&M will be the landfill gas
treatment system and as currently specified, there are
requirements to monitor performance of the treatment system at
the outlet of the GAC filter. Generally speaking, a perimeter air
monitoring system is a very poor system for monitoring emissions
from point sources.________________________

CENWO-ED-
EG

N. Narraine

Concur. A point source emissions monitoring scheme will be
utilized for flare emissions.

Design Analysis
Appendix A
Page A-56

IDEM
T. Likins

States 'Assume same time frames as for old waste layer (i.e. 1976
to 1996 and 1996 to 2026)." The time interval from 1976 to 1996 is
twenty years, from 1996 to 2026 is thirty years. This calculation
should be re-checked and corrected if necessary.

CENWO-ED-
GB

R. Taylor

The calculations are correct as provided in the Appendix.
Calculation of settlement is based on a logarithmic relationship
developed by Sowers that takes into account the decomposition of
organics in municipal waste. Over time, decomposition of waste
decreases as the organic fraction diminishes due to biological
activity. Consequently, over time the magnitude of consolidation of
the waste mass decreases (i.e., more settlement occurs in years 1
through 20 than occurs in years 20 to 50). The calculation models
the historic decomposition of the waste mass (i.e., The first 20
yearb after placement from 1976 to 1996) and subtracts this from
the additional consolidation of the waste mass in future years (i.e.,
1996 to 2026). By doing so, historic consolidation of waste
materials due to organic decomposition that theoretically has
already occurred is not considered as additional consolidation for
the post-closure period. No changes required to the documents.

Design Analysis
Appendix A
Page A-58

IDEM
T. Likins

States Total expected settlement of final cover at center line STA
5+00 (ST= 3+1"=4")". The effects of swell where waste and clean
borrow material has been excavated and placed could affect the
volume of material handled and subsequent settlement
calculations. It is expected that "handled" waste material can have
up to 10% more volume or swell than the normal settlement
process for clean "handled" sediments. The affects of this upon
compaction, settlement, and final grade should be addressed.

CENWO-ED-
GB

R. Taylor

The settlement calculations assume that the material will be placed
as an engineered fill. This means that the excavated material will
be placed and compacted using standard construction equipment.
Specification 02211, Excavation, Initial Grading, and Random and
Foundation Fill for Landfill requires that excavated waste material
be compacted with a minimum of 3 passes of a standard municipal
landfill trash compaction equipment. Random and foundation fills
requires compaction to specific density requirements. The
compaction requirements in the specifications are used to achieve
a stable waste/soil mass under the cover system. As specified,
there will be no areas of loosely dumped soil or waste that would
be susceptible to excessive consolidation and corresponding
unacceptable differential settlements of the cover system._____

Design Analysis
Appendix F

CENWO-HX-G
G. Mellema

Several pages are missing from the appendix. Include for next
submittal.

CENWO-ED-
GB

R. Taylor

Concur. Missing pages will be submitted.
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HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

N
0

1
8

1
9

2
0

2
1

2
2

DOCUMENT
& SECTION

Specifications
Spec No. 01402
Section 1.2.2

Specifications
Spec No. 01402
Section 3.2.5

Specifications
Spec No. 01402
Section 3.2.13.3

Specifications
Spec No. 01402
Section 3.2. 13.5.2

Specifications
Spec No. 01402
Section 3.2.6

COMMENTOR

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-H
M. Fisher

COMMENT

It would be recommended that Final Update II for SW-846 be
referenced since Update II has now been promulgated for about
one year now.

The following statement was made: 'Sensitivity and detection limits
of the methods shall be sufficient to meet all regulatory
requirements.' A better statement would be as follows: 'Laboratory
reporting shall be at least a factor of two below the applicable
regulatory requirements.' Laboratory reporting limits cannot be
lower than three to five times a laboratory's method detection limit
(MDL).

For each of the methods listed, it would be recommended that
specific target analyte lists be provided. Specific
extraction/digestion methods and any associated clean-up
methods should be specified.

See previous comment regarding 'sensitivity and detection limits.'

This section discusses data validation and the necessity that it be
close to and independent of the data production process. This
section is confusing as now written. It would be recommended that
it [be] deleted since the topic is addressed in parts of later
sections, or expanded to include a better description of the data
review and data validation process. The laboratory should use at
least a three-tier level of data review; Level I or analyst review,
Level II or Pier Review, and Level III or administrative review. A
QA review would also be conducted at the laboratory that would
independently review the data. Once the data was released by the
laboratory, the A/E would review the data and part or all of the data
may then be validated by an independent third party.

It is unclear why sampling and analysis of gas collection
condensate is required in this paragraph and in 3.2.8. From what
is written it looks like the designer is intending to characterize the
influent to and effluent from the GAC filtering system used to
remove nonmethane VOC's from the landfill gas stream. If this is
the case then it would be best to use method 25A from 40 CFR 60
Appendix A.

RESPONDER

CENWO-ED-
EG

N. Naraine

CENWO-ED-
EG

N. Naraine

CENWO-ED-
EG

N. Naraine

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine

RESPONSE

Concur. Will make appropriate changes.

Concur. Will make appropriate changes.

Concur. Will make appropriate changes.

Concur. Will make the appropriate changes.

Concur. Will change the method as suggested. The specs will also
be clarified to state that paragraph 3.2.8 is testing to characterize
the condensate inside the tank.

\\MCO DUMP SUPERFUND SITE; ELKHART, INDIANA April 1998



J

HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

N
0

2
3

2
4

2
5

2
6

2
7

2
8

DOCUMENT
& SECTION

Specifications
Spec No, 01402
Section 3.2.7

Specifications
Spec No. 01432
General

Specifications
Spec No. 11240
General

Specifications
Spec No. 11240
Section 1.3

Specifications
Spec No. 11240
General

Spec/ficaffons
Spec No. 11240
Section 1.5

COMMENTOR

CENWO-HX-H
M. Fisher

CENWO-HX-H
M. Fisher

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

COMMENT

The flare used to treat methane generated by the landfill. If the
GAC is working properly, the VOC's should be removed prior to
reaching the flare. It is pointless to sample and analyze for
compounds that will not be present. Delete the VOC and SVOC
sampling and analysis requirements for influent and effluent from
the flare.

The attached evaluation indicates that there is no reason to include
perimeter air monitoring (above grade) for volatile organic
compounds. Vinyl Chloride emissions fall within acceptable risk
range at the nearest receptor. My suggestion is to remove
requirements for perimeter air monitoring.

Monitoring requirements for gas monitoring probes (below grade)
should remain unchanged.

[Noted evaluation of perimeter air monitoring is not attached to this
document]

Per a Henry Law equil calc, I guesstimate the concentration of the
VOC's in the condensate to be 0.68 mg/l. Suggest this be checked
after startup to see if the POTW will accept this condensate without
carbon treatment.

Spare Parts: Add the following paragraphs from the carbon guide
spec 1 1225 (available in the Internet, MRD Home Page
HTTP://www.mrd.usace.army.mil), HTRW-CX, Engineering atCS
icon, published guidance, GS1 1225):

11225-8/SD-01 b. Instrumentation
\* Activated Carbon'V paragraph
\* Adsorption Battery Components*\ paragraph

Add SD-13 information from GS1 1225 in Internet.

Add 1.5.2.5.2. Single Source Supplier from 11225.

RESPONDER

CENWO-ED-
EG

N. Naraine

CENWO-ED-
EH

N. Naraine

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

RESPONSE

Disagree. The tests are to verify that the GAC is operating
properly.
The influent and effluent to the flare from the vapor phase GAC
unit needs to be analyzed and that is what these tests are for. The
State ARARs require that VOCs and SVOCs be monitored at the
flare.

Disagree. First of all the comment doesn't state whether the
commentor is proposing to remove the perimeter air monitoring for
VOCs during construction or O&M or both. The perimeter air
monitoring must be done during construction. The flare will have
monitoring performed at its location because it is a point source.
From the calculations presented by the commentor, the most
conservative concentration of vinyl chloride anticipated exceeds
the 0.0001 action level from the EPA Region III RBC table.

The O&M document indicates that the LGAC units will be
bypassed if VOC concentrations would consistently below the
POTW's limits during the initial 6-month period.

The subject paragraphs have been added.

Added.

Added.
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HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

N
O

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

DOCUMENT
& SECTION

Specifications
Spec No. 11240
Section 2.6.2.1

Specifications
Spec No. 11240
Section 2. 11.1

Specifications
Spec No. 11240
Section 3

Specifications
Spec No. 11240
Section 3.2

Specifications
Spec No. 11240
Section 3.2

Specifications
Spec No. 11240
Section 3.4.1

Specifications
Spec No. 11240
Section 3.4.3

Specifications
Spec No. 11240
Section 2.2.1.1

Specifications
Spec No. 11241
General

COMMENTOR

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

CENWO-HX-E
E. Mead

COMMENT

Are other surface coatings such as epoxy acceptable as vessel
interior coatings? Only specifying vinyl ester is quite restrictive.

Add: Head loss in each unit at rated flow shall not exceed {4} [8]
[10] [12] [ __ ] psig when filled with fresh media.

Add 3.7 Manufactures Services from GS11225.

Equipment installation - this needs clarification.

Add 3.2 Pipe, valves, fittings. ..from the attached page 11225-23 of
the carbon guide spec, [noted page is not attached]

Surface prep: Move this to Sect 09900 and reference that section.

Using only epoxy-polyamide paint is very restrictive. Are there
other such epoxy that are acceptable?

Section 01402 should also require a complete cation/anicn balance
of all major ions (Fe, Mn, Ca, Na, SO4, HCO3, CO2, Cl, and pH.
These chemicals can, for example, cause precipitation in the
carbon and other units in the process. The equipment vendors
may need this information.

References 3.2.1, 3.2.3, and 3.2.4 do not exist.

RESPONDER

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

CENWO-ED-
DK

O. Nalbant

RESPONSE

Option for using different surface coating recommended by the
mfgr. has been added.

See drawing M1.4. The mechanical schedule shows that the
pressure drop for the water phase carbon absorber is 1 psi at 10
gpm. This (1 psig) also added in the specs.

Added.

Clarified

Added.

The referenced info, was left in Section 11240.

An alternative has been added for the contractor to use a different
paint system recommended by the carbon manufacturer.

The information on the cation-anion balance is not critical since the
LGAC units have been oversized.

Paragraphs 3.2.1 and 3.2.3 have been added. However, paragraph
3.2.4 was not found in the original carbon spec (1 1225) and
therefore was not added.
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90 PERCENT REVIEW COMMENTS AND RESPONSES

DOCUMENT
& SECTION

COMMENTOR COMMENT RESPONDER RESPONSE

38 Specifications
Spec No. 11241
General

CENWO-HX-E
E. Mead

Add the para: Standard products, materials and equipment shall be
standard products of a manufacturer regularly engaged in the
manufacturer of the products and shall essentially duplicate items
that have been in satisfactory use for at least 2 years prior to bid
opening. Materials and equipment shall be supported by a service
organization that is, in the opinion of the Contracting Officer,
reasonably convenient to the site.

and

Nameplates on major equipment items such as adsorption shells,
blowers, and motors shall have the manufacturer's name, address,
type or style, model or serial number, and catalog number on a
plate secured to the item of equipment.______________

CENWO-ED-
DK

O. Nalbant

Added.

Specifications
Spec No. 11241
Section 1.8.1.1

CENWO-HX-E
E. Mead

Breakthrough of H2S in the pilot study is proposed to be done by
olfactory sensing. The concentration of H2S in the landfill is not
reported (the DA reports CS2 but not H2S). Check to be sure it
should not be H2S. The DA also mentions the conversion of H2S
to CS2 in the carbon column. Per the chemists, this can't be done.
The data in the Landfill ETL states that the average concentration
of H2S in landfills is 250 ppm. As the 8 hr exposure to H2S is 10
and the 1 min STEL is 15 ppm, this is an extremely dangerous gas
and should not be breathed. Olfactory fatigue will soon stop you
from smelling it at all. This could be deadly. Contact the project
chemist for information on suitable H2S measuring instruments to
use for this. A quantitative test that measures the concentration of
the H2S from the influent and effluent of the carbon unit ove. time
should be used. This will provide a breakthrough curve for the H2S
and better define the amount of carbon used. It will also show
whether or not carbon is needed at all. Untreated H2S when
burned to S02 in the flare may or may not exceed the states SO2
emission limits so the H2S may or may not need to be removed.

CENWO-ED-
DK

O. Nalbant

Referenced spec section has been revised. During the pilot test,
hydrogen sutfide will be measured by a H2S monitoring/measuring
equipment. Also, use of a field kit was specified in the specs for
H2S concentration measurement during the periodic
sampling/testing.

Specifications
Spec No. 11241
General

CENWO-HX-E
E. Mead

Add a section as per Paint Section in 11240-11/3.4. CENWO-ED-
DK

O. Nalbant

Added.

Specifications
Section 13570
General

CENWO-HX-E
E. Mead

Add a flare exit gas temperature measuring/warning instrument to
be sure gases in the stack don't get hot enough to melt the
stainless steel clips holding the soft ceramic packing, etc. (this
happened on another landfill flare)._______________

CENWO-ED-
DB

R. Guziec

Concur.
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Specification
Spec No. 13570
Section 5. 1.1

Specifications
Spec No. 01800
Section 2.7

Specifications
Spec No. 02252
Section 1 . 1

Spec/ficatfons
Spec No. 02271
Section 1 .4

Specifications
Spec No. 02273
Section 2.1

Drawings
Sheet C1. 13

Drawings
Sheet G1. 01

COMMENTOR

CENWO-HX-E
E. Mead

CENWO-HX-G
G. Mellema

CENWO-HX-G
G. Mellema

CENWO-HX-G
G. Mellema

CENWO-HX-G
G. Mellema

CENWO-HX-G
G. Mellema

CENWO-HX-G
G. Mellema

COMMENT

In Table 1 of the DA p 2-6 the "range factor" for methane is 5.2
percent. Also the average concentration from averaging the values
listed is 8 percent. Verify that the landfill methane concentration is
40-60 percent as in the specs and not 8 percent.

Insert word "Operate" and maintain...

ASTM D 1785 is for PVC and HOPE is specified. Revise.

The geomembrane with bentonite backing (Gundseal) will not be
stable on the 4:1 slopes. Only a reinforced GCL will perform on
sloped areas. However, the Gundseal product would perform
adequately on the flatter areas of the cover system. May want to
consider deleting the reference to the geomembrane backed GCL
in this paragraph 2.1 of section 2442.

Table 1 . Change transmissivity from 20 sq. meters/sec to 20
gallons/min/foot, or change value as appropriate for sq. meter/sec.

Access Road B Sections. Label the top of the geosynthetics and
the gas vent header pipe where appropriate.

Indicate with a note where the logs for the borings and trenches
can be found.

RESPONDER

CENWO-ED-
DB

R. Guziec

CENWO-ED-
GB

R. Taylor

CENWO-ED-
GB

R. Taylor

CENWO-ED-
GB

R. Taylor

CENWO-ED-
GB

R. Taylor

CENWO-ED-DJ
D. Klima

CENWO-ED-
GB

R. Taylor

RESPONSE

Concur. The specs will be changed to agree with the DA.

Concur.

Specification 02252 will be revised to reflect changes based on
comment 4.

Specification 02442 will be revised to clearly state that a reinforced
GCL is required. This specification will be replaced by a more
current version.

The units for transmissivity were incorrectly labeled as 20 square
meter per second in the specification. The correct units are 20
gallons per minute per foot (gpm/ft) . The transmissivity
requirement for the geonet will be revised to read20 gpm/ft. In
addition, calculations on page A-22 and A-23 of Appendix A will be
revised to correct the units from gpd to gpm. Note that except for
the conversion calculation, all calculations were correct with the
exception of the units. This will result in changes to Design
Analysis Appendix A and Specification 02273, Geonet has been
replaced by Section 02273, Geocomposite.

Concur.

Concur. Note will be added to drawing.
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COMMENTOR COMMENT RESPONDER RESPONSE

49 Drawings
Sheet G8.03

CENWO-HX-G
G. Mellema

Recommend that the number of settlement gages be reduced to 5
or 6. If more are needed, they can be added in the future.

CENWO-ED-
GB

R. Taylor

The number of settlement gages will not be changed. As currently
designed, the gages can be used to monitor the slope of the
header pipe for the vertical landfill gas extraction wells. The
additional cost of construction of the monitoring points is not
significant. The frequency at which the gages will be surveyed can
be altered in the future as needs dictate. However, if they were
installed at a later date, potentially useful data from the initial few
years of operation would not be available. No changes are
required to the submitted documents.

Drawings
Sheet G8.04

CENWO-HX-G
G. Mellema

Gas Monitoring Probes. I assume that the probes GMP-4 through
10 are located south of the waste materials that are to be left in
place. If one of the probes detects methane in excess of 10% of
the LEL, it may be difficult to tell if the methane came from under
the cover system of from the uncovered waste materials. Perhaps
a couple of probes could be placed just south of the southern
drainage ditch to help determine the effectiveness of the gas
collection system._________________________

CENWO-ED-
GB

R. Taylor

Concur. EPA is currently in the progress of further evaluating this
area. Based on the results of this investigation, the monitoring
scheme can be modified.

Drawings
Sheet GD.01

CENWO-HX-G
G. Mellema

Perimeter Drainage Pipe. Recommend hat a few clean out risers
or access points be installed for O&M of the pipe.

CENWO-ED-
GB

R. Taylor

Concur. Clean-outs will be added along the drainage pipe. This
will result in changes to Drawing G7.01 through G7.04, Final
Grading Plan Sheets 1 through 4, a typical detail will also be added
either to an existing detail drawing or to a new drawing;
Specification 02730, Subdrainage System for Landfill Cover
Systems and OM&M Plan, Section 2._________ _____

Drawings
Sheet GD.01

CENWO-HX-G
G. Mellema

Typical Drainage Ditch Detail. Recommend that the drainage pipe
be lowered 1 foot into a rock "french drain" with the geonet over the
top and the geomembrane underneath. As shown, there will be
only 1 foot of cover over the pipe, surface water from the ditch can
easily fill the pipe from above, thus water will not be able to drain
effectively from the geonet. The additional depth will drain the
geonet better, and reduce infiltration from surface water into the
ditch.

CENWO-ED-
GB

R. Taylor

Concur. The pipe was located as shown to minimize the potential
for placement of the cover system geosynthetics in the wet if a
high ground water condition were present at the time of
construction. However, if this situation did arise, it would likely only
occur near the outfalls of the pipes at the riprap drop structures.
Localized areas such as this could be drained by cutting a channel
to the ponds to lower the water level and allow material placement.
This will result in changes to Drawings G7.01 through G7.04, Final
Grading Plan Sheets 1 through 4, and GD.01, Typical Cap Details.

Drawings
Sheet M 1.1

CENWO-HX-E
E. Mead

Plan view of treatment system lacks detail. Recommend the specs
state that the contractor develop a detailed plan view of equipment
for approval. This will assure that the building is correctly sized.

CENWO-ED-
DB

R. Guziec

Concur.
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54 Drawings
Sheet M1.2

CENWO-HX-E
E. Mead

Need an oxygen monitor/alarm that is interlocked with the butterfly
valves #1 and #2 coming from the wells and the blowers to stop the
flow of landfill gas if oxygen should get into the lines and create an
explosive gas mixture.______________________

CENWO-ED-
DB

R. Guziec

Concur.

Drawings
Sheet M1.3

CENWO-HX-E
E. Mead

In addition to the ladder diagram, the specs should require the
contractor to submit a written narrative of each logic control item so
there is no misunderstanding as to how the controls are to work
and interact. I.e. The time delay relay TD-1 is normally closed
except for a 10 minute period when the moisture separator is
draining to the condensate storage tank...etc.___________

CENWO-ED-
DB

R. Guziec

Concur.

Draft OM&M Plan
Preface page

IDEM
T. Likins

The final OM&M plan should come from the design contractor, not
the construction contractor. Also, Volume 2 is not included. It
appears Volume 2 may contain the Construction QAPP (previously
noted as missing in the General Comments section of this letter).
The Construction QAPP must be approved prior to construction,
not after it.

CENWO-ED-
GB

R. Taylor

It is felt that the final OM&M Plan can not be developed for the site
until after construction is substantially complete. Specific
equipment operational details, catalog cut-outs, maintenance
schedules, etc. will not be available until after the equipment is
purchased and installed. As a result, this information can not be
included in the Draft OM&M Plan. In addition, details related to
actuai as-built conditions, finished elevations and coordinates of
wells, etc., will also not be available until completion of
construction. The construction contractor is required to submit a
revised OM&M Plan per Specification 01730, Site Operation,
Maintenance, and Monitoring Manual, which includes the
information stated above. This plan must be approved by the
contracting organization in coordination with regulatory agencies
prior to acceptance of work.

Volume II was not included because it will contain the as-built
drawings and final technical specifications with all modifications or
amendments included. A draft table of contents was submitted as
part of Volume I of this document. This is noted in the preface to
the OM&M Plan. No changes are required to the submitted
documents.

Draft OM&M Plan
Section 2
Para 2.1.5.9 to
2.1.5.11

EM
T. Likins

Will the landfill gas treatment system components be housed in a
single maintenance building, multiple buildings, or exposed to the
elements (and trespassers)?

CENWO-ED-
GB

R. Taylor

The landfill gas treatment system will be located within a fenced
enclosure as shown on Drawing C1.09, Landfill Gas Treatment
Facility, Detail Site Plan. This fenced enclosure is in addition to
the site's perimeter security fencing. The equipment will be
covered with a roof structure to minimize exposure to the elements
as shown on Drawing S4.01, Landfill Gas Treatment Facility, Roof
Sections and Details. No changes are required to the submitted
documents.
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Draft OM&M Plan
Section 3
Para 3.1

Draft OM&M Plan
Section 3
Para 3.2

Draft OM&M Plan
Section 3
Para 3.5

Draft OM&M Plan
Section 3
Para 3.6.2.2 &
Table 3-1

Draft OM&M Plan
Section 3
Para 3.8

Draft OM&M Plan
Section 4
Para 4.1.1

Draft OM&M Plan
Section 4
Para 4.2.3

COMMENTOR

IDEM
T. Likins

IDEM
T. Likins

IDEM
T. Likins

IDEM
T. Likins

IDEM
T. Likins

IDEM
T. Likins

IDEM
T. Likins

COMMENT

The Standard Operating Procedures for the LFG collection and
treatment system should be finalized by the designer of the
system, not the operator of the system.

The use of an underground storage tank for leachate could pose
problems over a 30 year O&M period. The use of an above ground
tank is suggested.

States that the gas temperature will not be allowed to drop below
125 degrees F. but does not explain how this will be done.

As mentioned in the General Comments, Elkhart County is a non-
attainment area. This may necessitate altering the sampling
frequency and sampling analysis parameters.

No monitoring is listed for emissions from the flare. Is the flare
expected to have zero emissions? Also, the flare is not mentioned
in the Design Analysis document.

States that a list of all settlement gauges and survey monuments is
provided in Appendix D. They are not in Appendix D and could not
be found elsewhere in the document. Their inclusion is necessary.

Sampling should be monthly for months 2 through 6, instead of
every two months. Also, no monitoring of total VOC emissions (or
any other emissions) from the treatment system is mentioned. The
monitoring of emissions from the system must be done to ensure
compliance with Sate and Federal ARARs.

RESPONDER

CENWO-ED
R. Guziec
O. Nalbant
R. Taylor

CENWO-ED
R. Taylor

CENWO-ED-
DB

Guziec

CENWO-ED-
DK

N. Naraine

CENWO-ED-
EG

N. Narraine

CENWO-ED-
GB

R. Taylor

CENWO-ED
O. Nalbant
R. Guziec

D. Morrissey
R. Taylor

RESPONSE

Refer to Comment No. 56. Additional detail related to design
assumptions will be added to the operating section of the manual.

Per direction form EPA, the underground storage tank will be
utilized.

The statement in the Draft O&M Plan should read that the gas
temperature will not be allowed to be in excess of 125 degrees F.
The document will be changed.

Noted. The Federal ozone non-attainment regulations will be
reviewed and the design will be changed to meet the requirements.

Although the flare is expected to have no VOC or SVOC
emmisions due to the GAG units, the flare will be monitored for
point source emissions as required by State ARARs. The flare
monitoring scheme has been added to the specifications.

Refer to Comment No. 56.
This Appendix contains typical forms that will be used to record the
required information for the monuments and gages. Once the
survey monuments and settlement gages are installed and
surveyed, this form would be completed to reflect as-built
conditions. No changes are required to the submitted documents.

Concur. The sampling frequency will be changed. An emissions
monitoring scheme for emissions from the flare has been included
in the specifications.
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65 Draft OM&M Plan
Section 5

CENWO-HX-H
T. Tomasek

It is best if there is only one Site Safety and Health Plan (SSHP)
instead of every Contractor trying to have a complete SSHP. All
employees for all contractors will be required to read and sign that
they have read and will comply with all requirements of the SSHP.
Each contractor will be required to read and sign that they have
read and will comply with all requirements of the SSHP. Each
contractor will be required [to] develop a SOP for their activity that
will cover all of the different tasks and a hazardous analysis for
each task that their employees will perform. This section also
needs to be expanded on so there isn't any question that OSHA
requirement along with EM 385-1-1 are to be followed.______

CENWO-ED-
EH

D. Morrissey

The OM&M manual will be revised to indicate that the prime
construction contractor is responsible for developing and
implementing a general site safety and health plan (SSHP) that is
in accordance with OSHA regulations. Contractors working at the
site will be required to update or provide addendums for work that
is not covered in the general SSHP. The post-closure operating
contractor will be required to update the SSHP. This requires
changes to Section 5 of the OM&M plan.

Draft OM&M Plan
Section 8
Para 8.4

IDEM
T. Likins

EPA and IDEM should be notified immediately after discovery of
critical systems failure or off-site migration of landfill gases, not
within 24 hours. However, the local authorities should be notified
first (and always, because this situation always warrants their
notification).____________________________

CENWO-ED-
GB

R. Taylor

The text will be revised to show that IDEM and EPA will be notified
within 2 and 24 hours of an incident, respectively. This will result
in changes to Section 8 of the OM&M Plan.

Draft OM&M Plan
Section 8
Para 8.8.2

IDEM
T. Likins

What will be done about escaping landfill gas if the cover system
fails?

CENWO-ED-
GB

R. Taylor

The area will be monitored. No attempt to capture escaping gases
will be made. A discussion on monitoring requirements will be
added to the OM&M Plan. This will result in changes to OM&M
Plan, Section 8. __ __ _____ ____

Draft OM&M Plan
Section 8
Para 8.8.3.1

IDEM
T. Likins

Venting to the atmosphere should only be used as a last resort and
only until a temporary treatment system can be activated.

CENWO-ED-
GB

R. Taylor

Concur. The text currently states that venting will only occur if the
system will be unoperational for an extended period of time and/or
there is the potential for a buildup of gases. However, additional
text will be added to indicate that repairs of the system must be
completed expediently and reference section 8.4 which discusses
notification of regulatory agencies and submittal of remedial action
plan and schedule. Text will also be added that the residents east
of the site will be notified if such an event occurred. This will
require changes to OM&M Plan, Section 8.____________

Draft OM&M Plan
Section 8
Para 8.9

IDEM
T. Likins

If any landfill gas is ever discovered off-site at or near a residence
or public roadway, continuous monitoring will be implemented.

CENWO-ED-
GB

R. Taylor

Current phrasing of the text allows the State to require continuous
monitoring. Text will be added to indicate that continuous
monitoring will be required until the extent and magnitude of the
problem are determined and appropriate monitoring locations and
frequencies established. This will require changes to OM&M Plan,
Section 8.9.____________________________

HIMCO DUMP SUPERFUND SITE; ELKHART, INDIANA M-14 April 1998



t

HIMCO DUMP SUPERFUND SITE
90 PERCENT REVIEW COMMENTS AND RESPONSES

N
O

7
0

7
1

7
2

7
3

7
4

7
5

7
6

DOCUMENT
& SECTION

Draft OM&M Plan
Figure 4

Draft OM&M Plan
Appendix A

Draft OM&M Plan
Appendix G
Section 1 .3

Draft OM&M Plan
Appendix G,
Section 1.4.2

Draft OM&M Plan
General

Draft OM&M Plan
Appendix H
Para 1.4.1

Draft OM&M Plan
Appendix H
Para 1.5

COMMENTOR

IDEM
T. Likins

IDEM
T. Likins

IDEM
T. Likins

IDEM
T. Likins

CENWO-HX-E
S. Hanson

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

COMMENT

Additional landfill gas probes should be considered for the west
and north areas.

Contact phone number for the IDEM Superfund Section is (317)
308-3120. The phone number for IDEM Emergency Response
Section should also be included, it is (317) 233-7745. This is a 24
hour number.

The monitoring schedule should be monthly for months 2 through
6. Also, any one on-site for maintenance or other reasons should
use personal monitoring equipment while at the site.

How will the on-site barometric pressure be accurately determined
at the time of sampling?

A recommendation on this Operation and Maintenance work is that
an O&M cost estimate be prepared.

The cyanide method was left out of this section but included in later
sections. The requirement for cyanide should be verified.

It would be recommended that the definition stated for 'Analytical
Batch' be revised. The definition presented in blending the
concepts of the preparation batch and the analytical batch.

RESPONDER

CENWO-ED-
GB

R. Taylor

CENWO-ED-
GB

R. Taylor

CENWO-ED-
GB

R. Taylor

CENWO-ED-
GB

R. Taylor

CENWO-ED-
CC

R. Stricker

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

RESPONSE

As currently designed, the areas to the west and north will be used
for borrow areas. This will result in the expansion of the existing
ponds and the creation of wetland areas. The presence of water
along these sides of the landfill will serve as a subsurface barrier to
gas movement. In addition to the presence of a defacto barrier,
there are currently no residences or other developments near
these areas that could be affected by migrating gases. Note that
there is one probe located at landfill gas treatment facility to
monitor for gas migration in this area. No changes are required to
the submitted documents.

Also refer to Comment No. 50.

Concur. This information will be added. This will result in changes
to OM&M Plan, Appendix A, Points of Contact, General Table.

Concur. This monitoring schedule will be revised as indicated.
This will result in changes to OM&M Plan, Section 4.2.3 and Table
4-2 and Appendix G, Section 1 .3 and Table G-1 .

A barometer will be installed at the treatment facility. This will
result in changes to OM&M Plan, Section 1.4.2.

Noted.

Concur. The cyanide method will be added.

Concur. Definition of batch will be revised.
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Draft OM&M Plan
Appendix H
Para 2.1

Draft OM&M Plan
Appendix H
Para 2.2.4.1

Draft OM&M Plan
Appendix H
Para 2.3

Draft OM&M Plan
Appendix H
Para 6.3

Draft OM&M Plan
Appendix H
Para 6.3.2

Draft OM&M Plan
Appendix H
Para 6.3.3

COMMENTOR

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

COMMENT

The last paragraph gives 'reporting limits' such that DQOs can be
achieved and then lists appropriate 'detection limits' for this task.
These two terms are not equivalent, it would be recommended that
this be clarified. A reporting limit is what the lab notes on their
report forms and should be no lower than the low standard used
during the initial calibration. A detection limit is lower than the
reporting limit and represehts the lowest concentration that the lab
can determine the presence only of a given target analyte. A lab's
reporting limit must be at least 3 to 5 times the laboratory's method
detection limit.

See the previous comment [No. 76]. It would recommended that
this section be expanded to better describe the relationship
between the laboratory's 'method detection limit', 'method reporting
limit', 'low standard used during initial calibration', and 'site specific
actin limits'. The laboratory reporting limit' should be below the
'site-specific action limits'. The 'laboratory's reporting limit' should
be at or above the 'low standard used during initial calibration'.
The 'low standard used during initial calibration' should be between
3 to 5 times the laboratory's 'method detection limit'.

It would be recommended that an initial audit also be conducted by
the CX.

It would be recommended that this paragraph be expanded. This
section should clearly state that all reported target analytes should
fall between the low and high standards on the initial calibration
curve and be bracketed by passing CCVs. Compounds can be
reported below the low standard or above the high standard but
only as estimated values. All initial calibration curves should be
verified with a mid-level independent source standard for all target
analytes.

It would be recommended that the requirement for second column
confirmation also be addressed.

It would be recommended that all method target analytes be
evaluated for both the initial calibration and the continuing
calibration verification.

RESPONDER

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG Naraine.

CENWO-ED-
EG

Naraine.

CENWO-ED-
EG Naraine.

RESPONSE

Concur. Detection limits and reporting limits will be defined.
Disagree with the statement " A lab's reporting limit must be at
least 3 to 5 times the laboratory method detection limit.''

Concur. See above response to comment #77.

Disagree. The CX initial audit would only be needed on a Corps
"fund lead" project and isn't performed on an EPA Superfund PRP
project unless requested by the EPA.

Concur. Paragraph will be expanded to meet the SW-846 criteria.

Concur. Second column confirmation will be specified.

Concur,
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Draft OM&M Plan
Appendix H
Para 6.3.5

Draft OM&M Plan
Appendix H
Para 6.4.2.1

Draft OM&M Plan
Appendix H
Para 6.4.2.7

Draft OM&M Plan
Appendix H
Para 6.5

Draft OM&M Plan
Appendix H
Para 6.7.1

Draft OM&M Plan
Appendix H
Para 6.7.2.1

COMMENTOR

CENWO-HX-C

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

COMMENT

It would be recommended that if the initial calibration curve is to
consist of only a single standard and a blank (three standards and
a blank would be preferred) that calibration be verified at both a
mid-level and a low-level (at the reporting limit). The AA method
requires that the initial calibration curve consist of three standards
and a blank.

It would be recommended that the spiking level be addressed in
this section. Spiking should be performed at concentration equal to
the site-specific action level.

It would be recommended that this section be expanded to state
that the LCS should contain all of the method target analytes
spiked at the site-specific action level.

It would be recommended that this section be expanded to
describe the minimum corrective actions required for certain
failures. The Laboratory QA/QC officer is normally not the person
who initiates corrective action within the laboratory. Such a
position could monitor all such actions and verify that the
appropriate corrective action was taken when an out of control
situation existed.

This section states that the first level of review will be conducted by
the laboratory QA/QC Officer. This is incorrect and should be
corrected. Level I data review is normally performed by the analyst
and involves a 100% review of the generated data. Level II review
is normally performed by a pier chemist and involves at least a
25% of the generated data. Level III data review is an
administrative review. The QA/QC Officer would normally
randomly review about 5 to 10% of the completed laboratory data
reports and is not part of the normal day-to-day production of these
data reports. The remainder of the information in this section is
incomplete and should be restructured using the scheme
presented in this comment.

It would be recommended that the checklists presented be
expanded. Many items are missing from the checklists presented.
For example, for the metals, the review of the serial dilution and
post-digestion spikes is missing. Also missing is a review of the
inter-element check standards and all of the calibration information.

RESPONDER

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG Naraine.

CENWO-ED-
EG

N Naraine.

RESPONSE

Concur. Will specify the verification of calibration with one standard
and a blank.

Concur. Spiking shall be defined.

Disagree. LCS will contain at a minimum compounds of concern.

Concur. Certain corrective actions will be specified for certain
failures.

Concur. Will change as suggested.

Concur. Checklist will be expanded.
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DOCUMENT
& SECTION

Draft OM&M Plan
Appendix H
Table SAP-4

Draft OM&M Plan
Appendix H
Table SAP-6

Draft OM&M Plan
Appendix H
Table SAP-7

Draft OM&M Plan
Appendix H
Table SAP-8

Draft OM&M Plan
Appendix G
Para. 1.4

Drawings
Sheet GD.01

COMMENTOR

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-C
J. Solsky

CENWO-HX-H
T. Tomasek

CENWO-ED-GB
R. Taylor

COMMENT

It would be recommended that this table be expanded to include all
preparative methods along with which method updates are to be
used.

It would be recommended that the surrogate 'Dibutylchlorendate'
be changed for the Pesticide method. This is an older surrogate
that is no longer in use and prone to interferences. The use of
surrogates TCMX and DCB is now recommended.

It would be recommended that the LCS contain all method target
analytes spiked at the site-specific action limits.

The ranges presented for the matrix spikes should be the same as
the ranges presented for the laboratory control samples. It would
be recommended that if a subset of the target analytes are used
for the matrix spike, that the subset chosen be representative of all
of the target analytes. For example, for the volatile organics the
spiking list does not contain any ketones

A combustible gas meter is not the best choice for a direct reading
for landfill gases. There will be a lack of oxygen in the landfill
gases so the meter reading may not be correct. A better meter to
use would be a IR instrument that would read both Methane and
Carbon Dioxide.

See Response

RESPONDER

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

N. Naraine.

CENWO-ED-
EG

Naraine.

CENWO-ED-
GB

R. Taylor
D. Morrissey

CENWO-ED-
GB

R. Taylor

RESPONSE

Concur. Will add sample prep, methods.

Concur. Will change to the new surrogates.

Concur with the spiking levels. Disagree with "all the method target
analytes. " See response to #85.

Concur. Will change as suggested.

Concur. An IR instrument will be utilized as suggested. The
OM&M Plan will be changed to reflect the use of this instrument.

Drawing will be revised to show textured geomembrane on 1V to
4H side slopes and smooth geomembrane on 4% top slopes. In
addition, a double layer of geocomposite will be shown below the
geomembrane on the 1V on 4H side slopes. An additional detail
will be developed to show both the 1V on 4H side slope and 4%
top slope details. This will require changes to Drawing GD.01 and
potentially add a new detail drawing.

Notes:
1. The 100 percent Design Analysis has been reformatted. As a result, the 90 percent page and section references are no longer applicable.

HIMCO DUMP SUPERFUND SITE; ELKHART, INDIANA April 1998


